
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 



at |http : //books . google . com/ 






iuA) f^^//7.n{/.' A 







-A >. 



^■r^' 



1 >\ 



■• ! 



H-1 §HERWINts| 

Mathematical Tables, 

CONTttlVltp IH Aif 

EASt^dCOMPRBHENSlVE MANNER, 

C ONf At NINO 

Dr. WALtis*s Account of LOGARITHMS, 

And various Methods of computing them, according 
to the lateft Improvement, Viz. 

A Table of LOGARITHMS of NUMBERS 

From I to idiooo. 

With the Means to find readily the Logarithtn of any 
Number, or the Number for the Logarithm, to Seven 
Places of Figures. 

TABLES of natural and logarithnuc S I N B S, 
TANGENTS, &c. 

To every Degree and Minute of the Quadrant, by 
Infpedion, and with very little Trouble (by help of 
proper Multipliers) to every fingle Second thereof, 
w 1 T H T H E 
EXPLICATION and USE prefixed. » 



The F I F T H EDITION. 



•'■•-* r 



Revifed, correftsd, and improved 
By SAMUEL CLARiC. 



L O N D O Ni 

Printed for J. M O U N T and T. P A G E, on 
Tower - Hill, M,DCC,LXXII. 



kj^ 






\ 



To the Right Honourable 

Sir EDWARD HAWKE, K.B. 

AND THB OTHER 

LORDS COMMISSIONERS 

For executing the high and important Office of 
ADMIRAL of GREAT^BRITAIN. 

This improved Edition of S H E R W I N's Mathematical 
Tables, deiigned for the ufe of the 

OFFICERS OF Hi$ MAJESTTs NAVY, 

In aflertaining the Longitude at Sea ; is moft 
humbly inscribed by their 

LORDSHIPS 

obedient Servant, 

SAMUEL CLARK. 



Ut. 



ik 



N 



e^t* ^ 2 "V^. 
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PREFACE. 

^* E R E the Conftruaion and Ufe of the 
following Tables known to every Body, they 
might have come forth in the World with- 
out any Jntroduftory Difcourfe; but as that Know- 
ledge is the Share of very few, it may be proper to add 
ibmething upon both thofe Heads ; And what is here 
prefented is gathered from the moft celebrated Au* 
thors thit have improved thefe Subjefts amongft our 
felvee, viz. Mr. Briggs, Dr. Wall is, and Mr. 
H ALLEY, the Three Profeffers of Geometry in the 
Savilian Chair at Oxford: To lead the Reader on fron^ 
the beginning, we give him the i2th Chapter of Dr. 
Wall I s^s Algebra, which treats of the Original of 
Logarithms, and gives a full Hiftory of their Progrefs. 
Tp this is fubjoin'd Mr. H alley's Compendious 
Method of making Logarithms, which proceeds ab- 
Araftpdly from the Nature of Numbers, without any 
regard to the Hyperbolas from which is deduced for 
Praftice the making of the Natural, and Mr. Briggs's: 
With the furtlier Profecution of the fame Subjedl-, 
Kneroufly communicated by the ingenious and .un- 
wearied Mr. A BR. Sharp, with his Table of Loga- 
rithms to above fifty Figures j as alfo the Hyperbolic 

Vgarithm ^v 



Tfee P R E F A .C E. 

Logdritlim of id to 80, and it's Reciprocal, to 65. 
Then follows, by the fame Hand; the Gonftruftibn of 
the Shie^i T^rtgents and Secants, with the whole 
Procefs of the Quadrature of the Circle to 73 Figure^:- 
Whfch Quadriture was inveiitfed, and feere deittbnftrat-^ 
cd, by the abovementioned Mr, HA.i.r.EY, 

To come to the principal Part of the Performance j- 
as to the Tables, we m^y venture to fay. (without 
Partiality) that we offer here a more compleat Set 
of them tliian can be found in any other Book now 
Extant,, and dbubt not, but upon careful Perufal, ttigp 
will be found as Ufeful and Corre£^. ThiC. Method 
we obferved in Printing the Logarithm? is according 
to that excellent Abbreviation of Dr. John Newtqw, 
in his Trigonometria Britannica j to which is ^dflpd, 
the Difference between each Logarithm, and the Pro- 
portional Parts, in the laft Column of the feme Page ;. 
by which the Logarithm of any Number (& contra), 
under 16,600,000 may be readily found, without turn-, 
ing to any other Page. 

The Manlier of placing the Tables of natural Sines^ 
Tangents, and Secants^ and their Logarithms, is ab^. 
folutcly New, and very Advantageous j for to each. 
Logarithm in thofe Tables are placed the Differ^ces 
which are commori to the Column of Lo^rithms oi> 
both Sides ; by which the Seconds m^y be ea% founds 
And for ths^t End> between them and the Tabic of 
Logarlthins, is placed a foall Table to convert Sex- 
agelmals into Decimals, and confrarily. * 

• In tUs Edition placed at the End of the VerTed-fines. 

The 



The P R E F A C J^. 

The tiixt and cHcf Thing cbnfiderablc in the Tables, 
U their ConoEhiers ; and here we will give a particular 
Account of the' Meafures we took to make them fo. 
As fear thi Table of Logarithms it was examined from 
itcr^oaoo and fram9ooop to ici,ooo by Mr. Briqgs's 
Aiith, Logar* Printed ztl^otuhny 1624, ^^d frOm i to 
loo^ooo by A6R1AM Vlac(^> Table, printed at 
Qiuda i6a8. And to Ihew our Care herciil, as well 
as for ptibUc Service, we here place a Table of the Errors 
we found (when correding our own) in Mr, B r i g g s's 
and Vx A cols above-mentioned Canons > and becaule . 
Vlacc^Is owa Errata Table is found in few of his 
Books (infomi*:h that Dr. Nb w t o n's abave-mentioned 
Canon is printed with all his Errors) therefore we thought 
it neceffary to give it here with our Additions. Where 
Note, that f«dl of his Errors as we now found are 
marlf ec| with (a), and a (ingle one in Mr. Briggs's 
\frith.(b) ; and thofe which are common to Mr, Brigg's 
antiVLAec^ are marked with (B,) 
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The P R E F A C £• 

The Tables of Natural Sines, Tangents and Secants 
were ofamincd by thofc of Van Schooten, printed 
at Amfi^rdatriy 1627^ (which are faid to be without one 
iFault) and Sir Jon as Moor's new Syftem; the Tables 
of Logarithmic Sines, Tangents and Secants were ex« 
amined by a Table of the faid V lac q^ in large 06lavo» 
printed at Gsuda; 1626, as alfo by the faid Syftem« 
And in ali thefe Examinations there were never leis 
than two to barken^ whilfi: one read over the printed 
Sheet to be corre^ed. 

The Table of Verfcd Sines was printed from, and 
alfo examined by, that in Sir Jonas Moor's Syftem. 

The Travcrfe Table is new calculated to a larger 
Radius than any Extant, and was examined with the 
greateft Caa*e. 

After the Tables follow the varioHS Ufcs of Loga- 
rithms made plain to the moft indiiFerent Capacity ; to 
which is added, the Solution of Plane and Spherical 
Trigonometry by Logarithms, from Mr; fi r 1 g g s's 
Englifti Edition of his Logarithmical Arithmetic; and 
the ufeof the (natural) Verfed Sines from Sir Jonas 
Moor's Syftem. 

The demonftration of compound Intereft, with Ibmc 
Propofitions of Navigation, were both of them be- 
flowed by Mr. Hal lis y, and rcvifed by him 5 as were 
moft of the Sheets of the whole Difcourfe ; wherein he 
was pleafed .to make many advantageous Alterations^ 
for which I return him my hearty Thanks. 




ADVERTISEMENT, 

N the former Editions of thefe Mathematical 
Tables, Dr# H a l l e y's Method of making 
Logarithms, and fquaring the Circlei together 
with Mr. Sharp's Method for computing the former^ 
have conftantly been inierted; yet,notwithfbnding thofe 
Methods at the Time of their Publication, were doubt- 
lefs the mod compendious of any then extent, it is cer^ 
jtain we now can, by help of converging Series and other 
Contrivances, produce the Logarithm of any propofed 
Number, whole or fra&bnal, to the &me Degree of 
£xa6hiefs as before, with far greater Eafe, and in much 
lefs Time. We have ther^ore introduced into this Edi- 
tion, in room of the Methods '^bove-mentioned, the 
moft uiefiil Forms of Series and Approximations for 
conftrudting the Tables of Logarithms, Sines, Tangents, 
&c. as alfo for the Quadrature of the Circle, which we 
poflibly could obtain from the Writings of the mofi: 
eminent Mathematicians, particularly Mac Laurin 
and Simpson. 

In order to facilitate, taking out of the Sine, Tan- 
goit, or Secant of a given Angle from the Tables, to 
Seconds of a Degree, we have, inftead of the Differences, 
given proper Fa£tor» (being the Quotient of thofe Dif- 
ferences 



ADVERTISEMENT. 

ferenccs divided by 60) by which any Number of Sc^ 
conds being multiplied, the Produft flicws how much 
muft be added to the Sine, Tangent, or Secant taken 
ont for Degrees and Minutes only, to give the true 
Quantity thereof; and that not only for the Logarith- 
mical, but likewife for the natural Sines, Tangents, iQfif. 
a Thing not to be met with in any other Tabk of i!tf$s 
Sort; for here, after having taken out the Sine, Tangent 
or Secant of an Angle to Degrees and MiiiUtes, there is 
no Neceffity to proportion tfie Difiercitces Tor Seconds, 
that being already done by means of thVFaftors, fo that 
we need only multiply the given Number of Seconds by 
thofe Faftors, and the Produft gives the Quantity to be 
added. Thus, if it were required to find the natural 
Sine of 27'' 14' 12''; we (hall have 6111:4576,153 for the 
natural Sine of 27'' 14', then mukiplj^ing 11" by 43, ro 
the proper Faftor^ves 5^7,2 whl^ added to 4576153 
gives 54576^670 for tiie natural Sine of ^7* i^' i^z^. 
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Pige 24 •- Lint laft but one, for 2'/ read 12''* 



f 39450 
17793 



}r 5997 r 596 
1 8832/ 18752 

for { 5 V read { 8 in Unit 
I 1992 I I 1892 

170943 1729* 



In Log. of < 60844 y fbr{ 5^ read {8 in Units Place 
169140, 

In the Log. of Verfed-fine of 86^ iy\ for the 3 read 8. 

The Produds (after cutting oiF the proper Decimals) which ariie 
by ufin^ the Fadors to the Natural Co-fines and Co-tangents, from 
toe beeinning of the Table to 60 Minutes inclufiye, are to be added 
to or hibtraSed from (at occalion may require) thofe Figures only 
which are to the Left-band of the feparadng Point. In the other 
Parts of.khe Table^ the Mj^od defcnbctd in the Advatifemrnt always . 
takes Place. 
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Of Decimal FRACTIONS. 

H HE Nature of a Decimal FraSion nuqr be con* 
^1 i:ehr'd, by imagillirig a Foat-nile (oranyoiher 
toteger) divided into ten equd Farcs^i then 
tKh Part is tV » Md if erery oneof tix3fe Parts 
be divided into t$n equal Parts^ the iaid Inte- 
ger will be divided into loo equal Parts; thus 
every Part of rfic firfrDivifion is y^, or V/» % 
and every Part of the feond Divifipn, in Rdjpefl: of the Whole, 
wiO be TVT : After this Manner wie ofiay conceive a Foot, a Yard, 
an Acre^ an Hour, aJl^jQbdL a Pounds a Shilling, 6fr. to be di- 
vided into <o, ICO, looo, 10000, &A equal Parts atl^afure. 

II. In Decimal Fraffions^ the Numerator is only ei^refled, the 
Peftpfomator bdqg omijtted ; becaufe known to be always an Unit, 
widi as many Cyphers as there are Places of Figures in the Nu- 
Qieraiorr Alio a Dedmal Firaftipa is ^iftm^ifh'd from an. Integer 
by a Point prefixed, as a for tV» -S* wr ^Vw ^567 for ^Vw 
.po8g for t/Zwi ^c. 

OUbrve the iame in mixt Numbers, as, 678.9 for 678^! ^67.89 
for 6yrK%, 6.789 6;/^, &?/. 

IH. C!ffben to the Rigb^haad of a Pecimal Fradion do not fldier 
ks Value; for .5 or .50* or .50000, have each of them^ the fame 
Value, tdz, /^ or \ : But Cyphers on the Left-hand in a Deciofial 
Fra/ddaadecrcafe tkt Value in a tenfold Proportion^ thus #05, ia 
!»▼» .005 is TvU, .0005 is Tvi^^, G?f. 

B IV. Dir^iwtf/ 



i Of Decimal FraBions. 

IV. Decimal FraSions are reduced io a common Denominator^ bf 
making thern confift of the. fame Numberof Pbces v thia, >^2^ .4/^ 
•067, .0089, may be wrptc rcfocftiycly vgooo, ..4500^ .0670^ and 
.0089 ', all chefe confiding of tour Places, their common Denomi- 
nator is therefore an Unit with four Cyphers annexed, viz. loooo.' 

V. Addition and SubtraSion become the fame as in whole Num- 
hers, when the Places of the fame Denomination are fet under each 
other ;'As:^m the following Examples. -* 





Addition 


• 


0^ 

0-45 
06789 


0.5625 
09375 


121.5; 

45 5^5 
75-9375 


0.81789 


3.0000 


242.9980 



Subtraction. 



9-i5 
>.«5 



375 



2*75 



«9 J 

73-497 



« 5-503 



VI. h MiUipUcatidn \ the Work is the fame as in whole Num- 
bers* only in the Produd feparate with a Point fo many Figures to 
the right Hand as there are Decimal Places both in the Multipli- 
cand and MukipHer, then all the Figures on the feft Hand of 
the Point make a whole Number, and thofe on the Right a Deci- 
mal Fra^km. '; "' 

N. B. If there be {lot a fafHcicnt Number of Figures in the Pro- 
duct, to feparate by the preceding Ririe, then pl^ce Cyphers on 
the left Hand to compleat the required Number,' as may^ be ieen in 
the ii^th and feventh Examples. ~ t 



» ■ " 



Ek.i. 



'456 



,1368 
456 

912 



9712.8 



Ex.:%,, 45.6 



Ex. 3. 



97f-? 8 



456 
o-a>3 



97.128 



Ex. 



45.6 



0.7128 






0.97128 



Ex 6. 



^•456 . , 

.0,2I8 

0. 097 128 



Ex. 7^ 0.0456 

. 0.2J3 



.O4OO97128 



VIL In Divijion \ work as iii whole Numbers,' only in the'C^o- 
tientfeparate.witha Point fo many Figures to the right HFand (fdr si 
Decimal Fraftion) as the Decimal Places in the Dividend exceed 
thofe in the Divifot ; becaufe the Decimal Places in thd Divifor 
and Quotient together, mull equal thofe in xht Dividend; * . ' '"' 

Or the Fraftional Places of the Quotient may be determined by 
fctting the Divifor, or its firft Multiple, under the fkft Figures of: 
AeDividetid acceeding it; for the Units Place in the Divifor, or 
lis Multif^, (WiU then ftand under fuchaPlace in the Dividend,* 



^_. Of Decimal FraSiions. 3 

« the firft fignificant Figui^ of the Quotient b to have, as in the 
£rfl: and laft Examples below, here alfo infert- 
cd for lUuftmion: In the pirft^ 5 (the Units 234890.oo(347.9» 
Place in the Divifor multiplied by 3) (lands 2025 
tinder 8 the Hundreds Place in the Divi- 
dend^ therefore 3 the firft Figure of the Quotient will be Hun 
dreds ; h there will be three Integer, and two fraftion Places in 
the Quotient: In theXi?/?, here the U- 
nits' Place is the Divifor's Multiple comes .O2348900o(.0347.98 
under 2 in the Dividend, ^hich is in the 2 025 
fecond Place of the Fraftion -, therefore 
3 the firft fignificant Figure of the Quotient will be the fame, and 
a Cypher muft be prefixed, as direfted in the Note on Multiplica- 
tion : Alio when in the Operation the Units Place of the Divifor 
U let under the Units Place in the Dividend, it gives the Units 
Place in the Quotient, and whatfoever (hall come into the Quotient 
beyond, muft be feparated for a Decimal Fraftion 

Tlierefore, if the Divifor be a whole Number, the Quotient 
will have the fame Number of fradion Places as the Dividend, as 
Ex. I. If the Dividend confifts of fix Decimal Places, and the Di- 
wfor only of two, there will be four Decimal Places in the Quo- 
tient, as in Ex. 3. 

If there are more Decimal Places in the Dividend, than in the 
Divifor and Quotient together, place Cyphers at the left Hand of 
the Quotient, to compleat the Number, fee Ex. 5. whefe one Cy- 
pher is prefixed, 

Annex any Number of Cyphers at Plcafurc to the Right Hand 
of the Dividend-, (fee Rule 3) but 

if in die Dividend be three Divifor Dividend ^otient 
Fraction Places more than in the 675) 234890«P^ ( 347-98 
Pivifor, there will be three fuch 67.5) 2348.9080 ( 3479* 
Places in the Quotient, ^vhich,. in 6.75) 23,489000! ( . 3t47§5 
mofl: Cafes is fufficient, except it .675) .23489000 ( -34798 
is to be multiplied afterwards. .675) .023489000 ( .034798 

VIII. Fulgar FraSlions are reduced to Decimals^ by dividing the 
Numerator (with Cyphei's annexed) by the Denominaton 

Example^ What Decimal Part of \l Sterling is 9^. of -srf? of 1/? 
Aofwer, 0.0375A Thus 240)9.0000(0.0375/. 
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4 Of Decimal FraSfioni. 

Note^ Bccaufc Money is valued in Pounds, and Parts of a Pound, 
and Time in Years ami Parti of a Year, it is cften convenient 
to reduce thofe Parts into Decimals ) then the Work is th<! faorie 
as in whole Numbers, ht which Purpofe fthotwofotldwing Tablea 
are inferted. 

jf T A BLE of tie Dedmt P^itti #/ i /. 
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.tfiaS 


.025 


.6575 |i6 .J 


,5125 


•5«S 


•5375 




.00208333 
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•05 


.0625 


,.075 


.0875 


II 


•IJ 


56*5 


•57$ 


.$»7$ 




.003125 


2 


.1 


.112J 


.125 


•'37J 


12 


.6 


.6125 


.625 


:3?1 


iJ. 


.00416667 


I 


•«5 


.1625 


•17$ 


1875 


>3 


65 


.6(525 


.675 




.ooc2oa33 


4 


'.X 


.112j 


.^2J 


•■*37S 


«4 


•7 


.7ii5 


•7*5 


7375 




.00729167 


1 


•*S 


.26>5 


•>75 


»»7J 


«5 


7S 


«7*»S 


*77I 


•7875 


zd. 


.00833333 


L-3 


•3"5 


•3»5 


.3375 


16 


8 


•5;'5 


.825 


%\ 




,01041 S6)F 


7 


•35 


'3<'«5 


•375 


.3875 


;; 


.85 


.8625 


.875 
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•4 


•4««S 


4»5 


'437? 


•9 


.9125 


.9*5 


•9375 




01 145833 


9'-4J 


461J .475 


•4»7S 


»9l-95 


.9625 


■m 


.^75 



The Decimal Parts of 1 /. nuiy be valued by the ()recediiig Ta^ 
bid, or to three Places at fight, viz. the firft Figure doubled k 
ShiUings, the fecond and third joyn*d are Farthiags(, abiting one 
for every 25, for .025 is6i. .05015 is. and .075 is ltd. 

A TABLE 0f the Decimal Parts 9f0trear^9r^^6§ Bmfi^ 



Day* 



, do* 7 40 
005479 



,011699 

019178 
.OS1918 
oi4A;S 



0*7397 
,•30137 
.CJ31S77 
035<i& 



04J096 
pQ43S3ti 
.04*575 

0491* S 
o<;iQSS 



Month fi I \ j" 



.QS47t5 

.C3 60174 
.063014 . 
.06575 



068491 
071133 

073971 
07671* 

07945^ 



JO 



0^49)1 
087671 
09P4t 1 

093151 



40 



.095S90 
09S430 

,101370 
1 04 1 10 
1Q684P 



109589 , 

T|X3£9 

115068, 
117808 

11054* 



rz3i8^ 
IA6017 
I1E767 
M"507 



^—\ 



136916 

i]97>* 
1444^ 
MS*oS 

'47H5 



150685 

156164 

15*904 
161 644 



60 \ 70 



i64l«4 
1*71*3 
169163' 
171603 

17534 



1917*' 
1945*' 
197160 

ii 
,101740 



itSoB* 
ilo8i» 
183561 
'86301 
*l904i 



1^^479 
108a 19 
110959 
113699 
Ii641« 



80 



111918 
1*4*5* 

»*73»7 
1 jot 37 



131*77 
135616 

,13«15« 
,141096 



fo 



»4&575 
M93"^ 

»5479j 

*S7514I 



160174 
163014 

*i6349j 
171*13 



3 t 4 is j6t 



r * t J t >Q 1 



Decim, ,ot3V3 I .^66667 J.is 1.33333314166661.51.5^3313166666175 1 .8133131 ,916666 



Note^ The Deqmala in every Coluoin aftcrtl^ firft, bi|^ with 
the Decinial of an even ten Days, and increafe downwards l^ one 
Day each^ for the Decimal of ao Days is o*Siil93\ «x4 « n is 
•0^57534; andifthefeareniovedone Place to the left Hand, thcf 
become the Decimals of aoo, and 2 1 o Days^ and ib of the reft. 
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CHAP. U. 

tffnding the Logarithm of a given dumber, or the Num^ 
ber to a gisoen Logarkbm. 

\. Tofmi tU Logmtbrn vfa 'wboh Nmher under iooo« 

IN the firftfour Pages of the Table of (he Logarithms of Noni- 
bers» are placed the natural Numbers i> 2* 3, &^. firom x to 
99$> in progrefiive Order,' and againft each Number its Loga* 
rithm ; fo the LogM 43 is 1.6314685- 

. Note^ The Index or Charadoriftic, of the Logarithm of every. 
Integer Number condfting of one Figure is o, oi two Figures^ i» 
of three Figures 2^ of four Figures 3, of five Fiffures 4, £sfr. equal 
to the Number of Places thatirs firft Figure tsdiftantfrom the PJice 
of Units; and altho% to the Logarithm of eveiy Number in tiie 
Table above loo,, the Indices are omitted, yet m th(; Operation, 
they muft be prefixed according to this Remark : So the Log. of 
430 is 2-6334685, and the Log, of 999 is 2-9905^55 ; and fo of 
the reft: But the Index of the Lo^ithm of a Decimal FradHon 
is negative, tho^ ftill equal to the Diftance of the firft fignificant 
Figure of its Number from the Units Place; as before; fo that if 
the firft figmficant Figure be in the firft Place, the bdex of the lip* 
g^thm is — I, or the Compliment thereof to lO) or loo, viz. 
9, or 99, as hereafter ; if in the fecond Place, the Index is -*-' 2, 
or elfe 8, or 98) if in the third Place— 3, or die 7, or 97; if in 
the fourth Place, — 4, or elfe 6, or 96, He. 

II. to find the Legaritbm of a NumberyCOf0ing of four Places. 

In the firft Column (fign*d Num.) of ibme ^ ' • . , 

one of the Pages of the Table after the firft ^^^' . ^i^^^bms. 

four, find 'the Number given, and even ^^^ ^ S^oooooo 

with it in the fecond Column (fign'd o) is *^+ ? 3^0017337 

found the Logarithm fought, to which 3 9959 » 3-998"57 

(the proper Index) muft be prefix^; as 5999 » 3-9999566 
maybe fcen in the adjoining Examples. 

III. ^oJmdtkeL0garitbmofaIfumber^ tonfifiing cf five Places. 

Find the firft four Figures of the Number in the firft^Cdumn, 
and even therewith (in the Column fign'dby the lift Figure of the 
Number) is the laft four Figures of the hoffenshm^ which odjain'd 
to the firft three common Figures in the fecond (johimn, makes up 
Uie Logarithm fought, when 4 the proper Index is pr^'d. 

Example. 



6 Of the Logartibms of Numbers. 

Example. Given the Number 54237 to find its Logarithm. 
Find 5423 in thefirft Column, and even therewith (in the Co- 
lumh fign*d j) is 2957, which annexed to 734 the firft three com- 
mon Figures, it will (land thus, 734'«gi57, and the proper Index be- 
ing prefixed the Logarithm of 54237 is found to be 4.7342957. 
Notey. When, the laft four Figures of the Logarithm begins with 
W,^>* ^yV^^\ or *"y l^fs Figure, thgn the laft four in the fecond Columa 
begins with; then the three firft common Figures are thofe in the 
next Line lower: Thus the Logarithm of 54453 is 4.7360218. ' 

IV: fofind the Logarithm of a Number^ confifting of fix Places. 

Find the Logarithm of the firft five Figures by the third, and 
the> Difference betwixt it and the Log. of the Number next 
greater, which is in the laft Column but one Ggn*d D 5 then find 
that Difierence in the laft Column, fign'd Pts. Pro. (which ftands 
iac Parts Proportional) and againft the fixth Figure of the Num. 
ber given, is the Part to be added to- the Log. of the five Figure$ 
before found, the Sum is the Log. foughtj when 5 the prppei* In- 
dex is ppefix'd. 

Exmple. Given the Number 54-237 5 to find it's Logarithm. 

The Log. of 54237 is found (by the 3d) to be 7342957, ^nd 
the Difference betwixt it and the Log. next greater i^ 8o> and 
in the laft Column againft 5, under that Difference is 40, which 
added to 7342957, and the Index 5 prefixed, makes 5.7342997, 
for the Log. of 542 375, which wis fought. 

Or, The Proportional Parts may be found (without the Table 
of Pts. Pro,) thus: Multiply 80, the fame Difference, by the 
fixth Figure, (which in this Example is 5) and divide the Eroduft 
by 16, gives 46, as before j for in this Manner the fiiid Table 
(fign'd Pts. Pro.) was computed. 

NoUy If the Number is in the loift Chiliad, it^ Logarithm ii 
directly found in one of the laft two Pages of the Table. 

V . To find the Logarithm of a Numier^ confifting of f even Places. 

Find the Log. of the fi^ft five Figures by the thirds and of the Gxtlji 
Figure by the 4th, and for the ftventh Figure divide the propor- 
tional Part by, 10, {that is, fet it one Place farther to the right 
Hand, than the laft Figure of the Logarithm reaches) and add it to 
the ijogarithm of the fix Figures before found, their Sum (with 
the Index prefixed) is the Log. (ought) thus the Logarithm of 
542375B is found to be 6.7343003. 

Th^ Examples d th^ 3d, the 4th, and this 5th Propofitlon are 
placed at the Side of the following Remark. 

';.• Note^ 



Num. 


Logarifbm 


54*37 


4734«957 


5 


40 
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N0Uj The Proportional Fart may 
be found (without the Table of Pts. 

Pro.) for the laft two Figures, ' by 

multiplying them by. the common 542375 5-7iA^997 " 

Diflference and then dividing the Pro- TTTTZ — • ^T^TJ^TT' 

dud by 100; fo in the laft Example 5*^37 '^^^^^J 

58 mqltipiied by 80, produces 4640, 8 6jC. 

which divided by 100 quotes 46.4. '. ^ 

the fame as by the Table. 5423758 6.734300 j 

VI. A proper Fraaionleing gtvetij to find its Logarithm. 

Subtra^ the Logarithm of the Denominator from the Logarithm 
of the Numcrato^ the Remainder is the Log. fought, and is always- 
the Logarithm of a Decimal Fca&ion equivalent to the Vulgar Frac- 
tion propbfed ' 

Note^ The Index of the Log. of a proper Fraftion is negative^, 
but if I o or 1 00, be put for the Index of the Log. of the Nume- 
rator;. Then the Ihdex of the Log. of a Decimal Fnuftion begin- 
ing one Place below Units, will be 9, or 99 ; if two Places below 
Units, 8, or 98; if three Places, 7, or 97 ; if four Places 6, or 
^Gj (^c^ the latter is often neceffiiry to diftinguifh it fromthe-Index 
of an integer, dpecially when the Power or Root of a Decimal 
Fra&ioii is. required, as in the next Chapter. 

Example. To find the Logarithm of f . 
From Log. of Numerator 3 . . . 10.4771213 or 100.4771213^ 
Subtraft Log. of Denom. 4 . . . 0.6020600 . . .0.602 06W 
The Remainder .is Log. of 0.75 . . 9.8750613 or 99.5750611! 
\ NoUy Patting 10 or 100 for the Index of the Log. of theNu- 
merater 3^ the Ipdcx of the Remainder i$ 9, Qr.99, which: b: one 
Place below Units, and the reft of the Remainder is found in the 
Table of Logarithms, to anfwer j.^y 750, or 7500 ; but' as the In- 
c|cx dctermii>es the firft , Figure to be put one Place bdow Units,, 
the Number arifwering to the Jiernaindec is therefore a 75. . 

I VII. To find the Logarithm of a mixt Number. 

Reduce the K^umbcr* given into an improper. Fraftion ; thro 
llibtraft the Log, erf the Denominator from the Log. of the Numc- 
Hrtor/ die .Rcm^inaer is the Log., fogght.. .://:.:..•:• r 2 

^; ^cample. *Tp find the Logarithm of 4 |. " * ^ "* 

^' The 4 f reduced to.animprppcrFraftioiH* is Vr- • vt ': : ip 
Thq Logarithm of the Numerator .19. • .... ;. /..-.^v .1.^78 75 j6 

'jThc Logarithm of the Denominator 4,. .... . I'.. , ^....oJ562o6bor 

The Logarithm of 4 f, or (.of .4 ^^V). - . • . .-^ ;^ • .0.6.7669^6^ 

f* # r f -^ If 
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IfcheFitiftionalPartannexMbeaDecimal,MMi}. I t^garithms. 

Ml for die Log. of the mixc Number, as if 47500 4.6766936 

it was an Integer, obfenrin^ to prcfec tliereto 4750 3*67669 3TJ* 

the proper lodex, which is always one lefs 475 a. 67 669 3 6 

than the Number of Places in the integral 47.5 1.6766^36 

Part of the mixt Number 5 this is Hluftrated 4.75 0.6766936 

bjr the adjoining Table, where the Loga* 0.475 9*6766935 

nthms dHfer only in their indtees* 0.0475 8.6766936 

VIII. To find the Number anfwmng to a pven Logaritb/n^ 

Find the three Figures next the Index of the hot. given in the 
iecond Column, and the laft four in the fame, or in wte of the nine 
fbUowmg Cokimiis, if ybo find it exadly, then in thnrfi: Column 
€v<n therewith is the firft four Figures of the Numubr, and the 
fifth at the Top and Bottom of the Column in which the laft four 
Figures of the given Log. m f»und. 

ExampU, To find the Number anfwecing to the L<^ 2.7342957. 
Scidc in the fieooodCohmm for 7^4, (the three Figures next the 
Index) ^od faavhig found them, look to the Right-hand focdie 
faift four F^ures among the ten Cdumns,- and yon will find in tKac 
fign'd 7, is 2^7; tbos^ 54237 are foundto be the Figures of the 
Number fou^t^ tmt the index vS the L^g* girea is 2 *, therefore 
the three Figures at the kft are looegen^ and the laft xmQ Deci* 

mals, viz. 54^«37' : . . 

If the Logarithm given be not found .exadU^ in the Table, take 
die next leis, and fubtraft it from the Lo^. given, what remains 
lodsL for in the proportional Parts of the Bifference of the Loga- 
ndimsnexc fe& and •greater, and againft it, or the Fart next Ids, 
is a fixdi Figonto be plaeedat the Rigfat4iandof the five Figures 
before fomd-, .flidin cafe the proportional Part be not found ex- 
afilf , fobtraft it foom the firft Remainder, then place a Cypher at 
the Kighi^laiidof this Renuunder, and agatnft the neapeft propor- 
t yfinal Part^dtfaoT gneaoer or Ms) is a fevench Figure to be placed 
at the Rig^t4»iidof 1^ fixdi Figure. 

Exampli. To find Ac Ninaber aafweriag to the Log. « . « &7343003 

Log. next lefs in the Table is the Log. of 54237 ^ 7342957 

ift Renuunder 40 
r . • • • 5 for ftut . . . £0 

fiiE is 8o» the Table of Pts. Pio. gives I ad Remainder 6.0 

L .... 8 f or Part • . . 6.4 

Thus the Number iToogbe W found tp be 5423/58 

Or 4600 {the firft Renfaibder ^th two Cyphers annex'd) divided 1^ 
DHF. 4 o» quotes 5S, the fame as \>j the Table of Pts. Fro. to be fflated t0 
the Aigbt^and of ihe Number 54037 firft found. 

C H A R 
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Of Logarithmical Arithmetic. 



1. jN MkUipUcation : Add the 
J^ Logs, of the Multiplicand 
andMultiplier together.the 
Sum is the Log, of the Produft. 
Example. Num. Logarithms 
Multiplicand 8.5 • . 0.9294189 
Multiplier . . 10 . . i. 0000000 
Produft.. 



IL In Divifion: Subtraft the Log. 
of the Divifor fronfi the Log. of 
the Dividend, the Remainder is 
the Log. of the Quotient. 
Example. Num. Logarithms 
Dividend 9712.8 . . 3.9B73+44 
Di^or . 456 . . : . 2.6589648 
85- . - 1.9294189 Quotient 21.3 ... . 1.3283796- 
To find the Complement of a Logarithm. ./ 
Begin at. the Left-hand, and Write down what each Figure wants 
of9» only what the laft fignificant Figure wants of 10 ; lo the 
Comp.of the Log, 0^456, viz. of 2.6589648 is 7.3410351. 

III. In the Rule of Three DireH : Add the Logarithms of the fe- 
cond and third Terms together, and from the Sum fubrraft the Log. 
of the firft, the Remainder is the Log. of the fourdi. Or inftead of 
fubtradting a Logarithm, add its Complement, and the Refult will 
be the fame; but (in the Tens Place of the Index of the Sum) al- 
ways abate 1 for each Complement thus taken, tho' the exprcfling it 
be omitted in any Rule hereafter given. 

Note^ In the Rule of Three Inverfe: Add the Logarithms of the 
firft and fecond Terms together, and from the S^im fubiraft the 
Log. of the third, the Remainder is the Log. of the fourth. 

Example, i. If §)ur Ells coft 9/.. what will twelve Ells coft ? 
Anfwerijl. 
Log. of 4 is o,6ot2 o6Qo Or thus: 

Comp. of Log. of 4 is . . 9.3979400 
Logarithm of . . 9 i . ,0.9542425 
Logarithm of . . 12 . , , 1.070 1812 
Logarithm of. .27 



Log. 
Log. 

Log- 
Log. 



of 9 

Cf 12 

of 108 
of 27 



09542425 
.1.0791812 



2.0334237 

'•43»3637 



_ i*-43^3637 

E^iampU 2, If the Intereft of 100/. for 365 Days Is 6/. what is 
the Intereft of 5173 /. for 32 1 Days ? Anfwer^ 272.9643 /. 
Comp. of the Log. of 100 ..;..•.......'.• 8.0000000 

Comp,. of the Log. of 365 \ . 7.4377071 

Logarithm of '.^. . . . 6 ; • . 0.778 151 j 

l^agarithm of . ' ... 5173 . . . . . 37'374^5 

Logarithm of . . . . 321 2^50650^0 

Logarithm of. . , .. 272.9643 2.4361059 

C - A 
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A TABLE Jhewing the Number gf Days from any Bay in (my 
Monibj to the fame Day in ary following Month. 



Jdngary 365 

Fik 

March 

/Ipril 



To 71 



From 



May 
une 



Septem. 
Ollober 
Novem. 
Decemb 



Jan. 



3 

59 
90 



217 



M3 

3?A 



Feb. .Vlar. 



1334 



89 
ISO 

»50 



306 
3^7 



59 3« 



6i 
122 



181 153 



212 
142 

^73) 
?«3 



184 
214 

245 
•i7S 



Apr.jMay 



2i4,i«4i53 

245»»5«84 

J34l3a4ia;j343ii2 



275245 
306 276 



i^S 



335 



6f 

i22 



'53 

183 

214 

244 



301365 

3» 
61 

91 



I3j 

•53 
184 
21 



Jundjuly 



Aug 



1221 

tSi 

3041274 a43j» 12 



30 
61 



4l« 



92 
122 

83! 



334S<H 
365 



.3« 



62 

92 

i«3 

iii 



iep. 



*73 



335304 



365 



5« 
61 

92 

122 



242 
^7i 



3343'>3 



334 



30 
61 

9' 



oa. 



92 
123 

•5» 
182 



212 

243 

273 



365335 

3» 

61 



N«v 



61I 

9a 

I80 

«5« 



181 

213 

242 



304273 



365 

30 



L)«C, 



3« 
62 

90 
III 



•5* 

182 

212] 
843 



304 274 
334304 



335 
365 



Example. To find the Number of Days from tbe ill, loth, or 
20th of June to the ift, loth, or 20th of March. 

Find June at the Head, and dewji that (.olumn, in the Line even 
with March is 273 Days : Or if it was from the i5ih of Jtau to 
the 26th oi March i then the Number of Days would be eleven 
more than 273, viz. 2S4 Days. Thus the Number of Days in any 
Time under a If ear may be found by Inlpe£iion. 

IV. 3« raift Powers by Logarithms. 

Multiply the Log. oi the Number given by the Index of the 
Power required, the Prodod will be the Log. «f the Power fought. 

Example. Let the Cube of 32 be required by Logarithms. 

The Log. of 32 b 1.505 1500, which multiplied by j is 
4-$< 54500 the Log. of 32768 the Cube <tf 32. 

In ni&tg the Powers {mz. i^uariog, cubing, &f.) of any De- 
dmal Fraftbo by Logarithms, it muft be obferved, that the fiift 
^^cant Figure of tm Power be put it many Plaices below the 
Plaoe of Units, as the Index of it's Logarithm wants of 10, too, 
XSc. multiplied by the Index of the Power. 

Example. Let the Cube of 0.009 ^ required by Logarithms. 

The Log. 0.009 is 7.9542425, which muhiplied by 3 is 
23.B617275 the Logof 0.0CDOCO729 the Cx>bc of 0.009 • "^"^ 
'xht In^ex of the Log. of the Power is 23, ^ich wants feven of 
10 « (3) the Index of the Power j the^ore the firfl %nificant 
Figure of the Power muft be in die feventh Place below Units: Bat 
yrhtn the firft Figure of the Power ftaB be lower than the tenth 

Place, 



Of Logaritbmieal Arithmetic. \t 

Place, it will be iiece0ary to adini( another Place into the Index 
of the Log« of the given Number, by making it the Complemcat 

J GO. 

Exampk, Let tlie fixth Power, or Cubo-cube of the Sine o^ 
I Min. (Rad i) be required. 

The Lo^. of the Sine i Min* in the Tables is 6.4637261, but 
in this Cafe muft be 96.4637261, which multiplied by 6 (the In* 
dez crf^ the Power) is 578.7823566, the Log. of 0.00000,000c o, 
00000,00000,06058,383 : Here the Index of the Log. of the 
Power is 578, which wants 22 of 100 x <6) the Index of the 
Power ; therefore the firft fignificant Figure of the Power muft be 
in the 2 ad Place below Units. 

Or any Power of a Decimal Fra&ionmay be raised, by multi- 
plying the Complement of the Log. of tho FraAion by the Inflex 
of the Power; die Comt>lemenc of the Produd is the Log. of the 
Power ibught. 

Example. Let theo.625th Power Log. of o.co^zzzy. 5^51^00 
of 0.0032 be required. Complement 2.4948500 
Anfwer^ 0.0275879. muliiplfdby 0.625 

12474^500 

N0te, By this Method, the Num- lAfoVo^ 

ber of Fraftion Cyphers preceding in _ . - — 12-2 _ 

die Power, will be the fame as the Produ S 1.5^^1^11^00 
Index <rfthe Produd. Cemplement 8.4407187500 

// the Log. of 0.0275879 

Agam^ Let 6.25th Power of 0.0032 be required. 

The Log. of 0.0032 (as before) is 7.5Q51500, and its Com* 
plement 2.4948500, which multiplied by 6.25, the Produft is 
ten Times the former, viz. 15-5928125, and its Complement 
84.4071875, ^ich anfwers to 0.00000,00000,00000,25538, the 
6.25th Power of 0.003 2. 

V. ^0 extras the Roots of Powers by Logarithms. 

Pivide the Log. of the Number by the Index of the Power, 
the Quotient is the Log. of the Root fought. 

ExMJple. . Let the Cube-root of 6751269 be required. 

The Log. of 6751269 is 6.8293854, which divided by 3 tlic 
Index of the Power, quotes 2.2764618 the Log. of 189, the 
Cube-root fought. 

If the Power, whofe Root is required, be a Decimal Fradion, 
prefix tt> the Index of its Log. a Figure kfs by one than the Index 
of the Power, and divide the whole by the Power's Index, the 
Quotieot will be the Log. of the.Root fought, 

C 2 Exam^ 
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Example. Let the Cubd-cubc-root, or Root of the fixth Power 
of 0.00000,00000,00000,00000,06058.383 lie required. 

The Log of 0.00000,00000,00000,00000,06058,383, is 
78.7823566, to which prefixing 6 — 1=5, the whole is 578. 
7823566, which being divided by 6 (the Index of the Power) the 
Quotient i$ 96.4637261, the Log. of 0.00029,08882, the Root 
fought. 

The Root of any Power of a Decimal Fradion, may be had, 
by dividing the Complement ef the Log of the Fraftion by the In- 
dex of the Power, the Complement of the Quotient is the Log. of 
ihie Root fought. 

Example. Let the 0.625th Root of 0.0275879 be required. 
The Log. of 0.0275879 is 8.4407188, and its Complement 
1.5592812, which divided by 0.625 quotes 2.4948500,. whofe 
Complement is 7.5051500 the Log. of 0.6032, the Root fought. 
Again. Let the 6.25th Root of 0.00000,00000,00000,25338 
be required. 

The Log of o ooooo,ooooOjCoooo,25538 IS 84.4071875, and 
its Complement 15.5928125, .which divided by 6.25 quotes 
2.4948500, whofe Complement is 7.505 1500 the Log. ofo 0032, 
the Root fought as before. 

VI. ^ofind mean Proportianals between any two given Numbers. 
Subtraft the Log of the leaft Term from the Log, of the great- 
eft, and divide the Remainder by a Number mqre by one than 
tlie Numberof ^Jeans defired j then add the Quotient to the Log. 
of the leaft Term (or fubtraft it from the l,.og. of the greateft) 
continually, and it will give the Logarithms of all the mean Pro- 
portionals required. 

Example, Let three mean Proportionals be fought, between 
106 and 100 

Log^of 106 . 2.0253059 

Log. of 100 . . • • i , 2.0000000 

Divide by.4)o.Q2/;3059 (0'Oo632^4* 75 

Log. of the leaft Term 100 2.0000000 

Log. of the firft Mean 101.4673846 ...... 2.0063264.75 

Log. of the fesond . . . 102.9563014 .2.0126529.5 

Log. of the third'. . . . 104.4670483 .'2018979425 

Log. of the greateft Term 106 20253059 

If of II mean Proportionals between 106 and 100, the 9th 
Mean was required; divide the aforelaid Remainder by 12, and 
multiply the Quotient by 9, and add the Produdl to the Log. of the 
leaft Term •, or multiply the Quotient by 3, and fubtraft the Pro- 
duft from the Log. of the greateft, the Sum or Difference is the 
Log. of the 9 th Mean required; and is the fame at the third in the 
preceding Example. CHAP. 
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CHAP. IV. 



Of COMPOUND INTEREST, 

By Dr. E d m. H a l l e y, R. Aftr. Sav. Pr. 
Geom. Ox. & F.R.S. 



A Principal }J(t of Logarithms, is to folvc thofc .Cafes of 
compound Intereft, which are not without great Difficulty 
attainable by the Rules of common Arithmetic. But be* 
fore we proceed to the practical Part, it may perhaps not be im- 
proper to fay Ibmething of the Foundation or Demonftration of 
the Rules we are to give. 

Therefore let p be any Sum of Monev put out at Intereft for any 
Number /, of Years, r the Amount or one Pound in onjc Year, 
viz. Principal and Intereft, on the Amount of the Sum p forborn 
•/Years. Then becaufe one Pound put out at Intereft, in the firft 
Year is incrcafed to r, it will be as i to r, lb is r the Sum forborn 
the fecond-Ycar, to r*, the Amount of one Pound in two Years, 
and confcquf ntly as i to r , fo is r* the Sum forborn the third 
Year, to r^, the Amount in three Years, whence it appears that 
r*, of r, raifed to the Power whofe Exponent is the Number of 
Years, will be the Amount of one Pound in thofe Years : But as 
i/. to its Amount r% fo is p to («) its Amount in the fame Time, 
whence we have 

I. The amount m^p^ \ therefore multiply the Logarithm of r 
by / and^to the Produ& add the Logarithm of ^, the Sum (hall be 
the Logarithm of m. 

Example, What is the Amount of 15/. 171. 6i- forborn 12 
Years at 6 per Cent, per Annum compound Intereft* 

The Number I. o6=:r .:;;;:.:..: it*s Log. 0.0253059 
Which Log. multiplied by (te:) 1 2 the Years produces 6.3036708 
The principal Sum 15/. ijs. 6//.=i5.875/.=ip, its Log. 1,200 7137 
The Amount 3 \U 1 8x, io\d.zz^\.^\^6ilzM. it's Log. i .5043845 

11. r^=: 



H . 



Of Compound Inter^fl. 



II. r*zz — therefore if from the Logarithm of is the Loga- 
rithm of p be fubtrafted, and the Reminder be divided by /, the 
Quotient is the Logarithm of r. 

Example. What is the Rate of compound Intereft, when the Sum 
of 15/. 17s. Sdforbom i\ Years amounts to 31/. lis. loid. 
The Amount 31/. lis. ioid=3i.943^2l.z=myiisLog. 1.5043845 
The principal Sum 15/. ijs. 6d.=.i 5.^7 sl-=$> its Log. 1.2007137 

The Remainder is Log.' off*.. , ^ . 0.3036708 

"Whidh divided by /=i2 quotes Lag. of (ix)6=j) r . . 0.0253059 
Therefore the Rate viSper Cent, per Amum. 

III. Becaufe r*=— j divide the Difference of the' Logarithms 

p 
c^ ffi and ^ by the Logarithm off : The Qttotieot is /, or the Time 
wherein the Sum p will amount to « at the Rate f. 

Example. In what Time will the principal Sum of 15/. 17J. 6rf. 
amount CO 31/. i8j. io|i. at 6 per Cent, per Annum compound 
Intereft. 

The Amount 31/, I 8j. \o\d.sz\ .^z6il.-=m,\x&l.og. 15043845 
The principal Sum 1 5/. ijs. 6i.=i 5«8Z5''=?» «s Log. 1.2007137 

The Renuinderi$Log,of r* • 0.3036708 

Which divided by o.o253059=I.x)g. of r quotes la^Years for the 
Time. 

IV. ^~} Acrcforc multiply the Logarithm of r by /, and 

fubtraft the Produft from the Log, of m \ the Remaiader Audi be 
the Log. oip the principal Sum. 

Exempk. What prindpal Sum wiU in la Years tx 6per Cent: 

per Jntiumt compound Intereft, amOunt to 31^ 18/. loii 

The Amount 31/. 18^. ioii.=:3'i.94362/.=«, its Log. 1.5043845 

The Number i.o6=r : its Log. 0.025 3059 

WUchbog. multipliedby(/=)i2the Years produces 0.3036708 

Afld fubtraaed from the Lc^. of the Amount ■ 

The Rero^ it Log. of (i 5.875/^ 1 5^. 17*. ^^)f' = i.ao»7a37 

Ix)garitliins 



Of C$mp9und haerejl. 15 

» 
Logaridintt tre atfo ferviceablc to refoWe all Queftions concern- 
ing the Amount or prefent Worth of Annuities, hoc paid as thcf 
become due^ or purchafed to be paid for Time to come. 

Let a be any Annuity or yearly Penfion forborn / Years, r the 
Rate of Intereft, or the Amount of one Pound in one Year, 2: the 
Amount of the Annuity at the Expiration of / Years^ Now be- 
catiie the Amount of one Pound m / Years is f', its Increaie in 
that Time will be r*— i, but its Intercft fiJr one fingle Year, or 
the Annuity anfwering to that Increafci is r— 1 , therefore as r — i to 

f*— If ib is 4 CO 2. Henoe weoec fz— zzrtfr^^4, and «s > 

A general TJieorem for the Amount of an Annuity, eafily ob* 
tained without being obliged to fum up the Terms of a Geome- 
trical Progrcffibn. 

I. ^be Annmtj (a) RaU ^f Inierefi (r) and Time (f) im^pven^ 
toJM (z) the Jmounl. 

From the Leg. of a iubttad the Log. o( r^t and to the 
Remainder add wt Log. of r^ frotti the Number anfweijng co 
tim kft Snm^ fxA)m£ttht Number «dwering to the Remainder, 
the Difference (hail be z the Amount Ibught. 

Example, What will an Annuity of 34.4/- feiboni ti| Ytm% 
amount to M.6fer Cent, per Annum. 

^=34-4- L,iar :r.53655g4 L.r=:o.ot53059 

r— iz».o6 14^^—1 =8.77^15 ij (&,>,. aa.5 

—: = 573-3333 L*rr" =^-75840? « it^^ZB^ 

* 506118 

^-— = 1187.7660 L.p-;^=23.074730« L,f*=2o,3 1^3^37.5 
as6i4.43gy/.=: =ll»c Amount, 
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1 6 Of Cofiipound Literefi. 

m • 

II. "The Annuity (a) its Amount (z) and the Rate of Interefi (r) 
ieinggiven^ to find (t) the Time. 

By the foregoing — ^= 2; therefore z A — —= -^ x r*. 

Wherefore from the Log. of a fubtraft the Log. r— i ; to the 
Number anfwering to the Remainder add the given Amount, and 
from the Log. of the Sum fubtraft the afore-found Remainder, 
this fecohd Remainderdivided by the Log. of r will quote the Time 
required. 

Example. In what Time will an Annuity of 34.4/! amount to 
614.4327/. at the Rate oi6per Cent, per Annum. 





^34-4 






L. tf=:i 


•5365584 




i 


r — 1=0.06 




L 


..r— 1=8 


'779»5^3 




a 


- = 573-3333 
2=614.4327 


* 


L. 


a 

•—^^=2 
r— I 


.7584071 




ar^ 


= 1187.7660 




. L- 


art . 


.0747308 




r— I 








r— I — 










L, 


r=o.02 


53059)0- 


3163237(12 


.5 Years=/. 



IIL The Amount (z) Rate of Inter eft (r) and Time (t) heit^ gi- 
veny to find (a) the Annuity. 

The former Equation being reduced a = — j . Where- 
fore, to the Log. of the Amount z^ add the Log. of r — s and 
from the Sum Sibtradt the Log. off*— t, the Remainder is the 
Log. of a. 

'Example. An Annuity forborn i2\ Years amounts at 6 per Cent. , 
per Annumy to the Sum of 6 14.4327/. how much is that Annuity. 

2 = 614.4327 L. 2 = 2.7884743 L.r= 00.253059 

r— 1=0.06 L.r— 1 = 8.7781513 /= i2.5 

r* =2,07 1 685 1.5666256 L.r'=o.3i63237 

r^— I =1.071685 L.f* — 1=0.0300671 

L. 34.4/. the Annuity = L. « =1.5365585 

IV. The 



Off Compmnd Intereftk\ \j 

IV. ^e Annuity (u) Tim (t) and Amount (z) hang gtven^ to 
find (r) the Rate. 

In order to find r, the former Equation is reduced to — — i . 

a 

X 

= — r — ^, or in our prefcnt Cafe i6.86i4±: I7.86i4r — * r*, 

which is fo affcdcd as not readily to be refolved by the general 
Method for Refblution of Equations, unlefs we can firft approach 
it by fome other Means ; for which Purpofe take the following 
RulCi which will fuffice where great Exadlnefs is not required.. 

— t— 1 



Let-r| 2 = l+Jv and let j-pj —b. I fay that bb -t 2^,|l 
'•^b is exceeding near the Increalc of the Rate, or r~i, 

Whetefore takfe the Log. of the Amount, and the Complementa 
of the Logarithms of the Time and Annuity, the S um (al?ating 2 
in the Te*ns PFacc of the Index) divide by ^x /— i i'the Quotient 
Aall be the Log. of i+J : Then divide 6 by / + 1, and to b 
the Quotient ad{l twice y ; and to the Log. of b add t he Log. 
of *+ay; half the Sum fhall be the Log. of bb+2by\ij from 
which fquare Root fubtraft ^, the Refiduc will be very near the 
Increafe or r— 1 : and adding 1, r is found. If great Exaftnefs 

be defired let r thus found be aflfum'd, and — r—r^ compared 

vith — — ' I ^ will always be greater than it > and dividing the 

excels by /r*— i , the Quotient added to r Ihall verify as many 

more Figures in the Rate as were true in the aflumcd r. 



Example 
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Eumpk. Aa Aim«kf0f^4^. forhomisiTeiCfaamincst^ 
614.4328/. reqiMrcd the Rate of Inteteft allowed. 

SC3S6144327 L.x:sss.78»4743f 
/Bi «a«5 €Q.I«im,90|p9ci9 
*S3 344 CO . L.4s:4.46344i6 

^ lis TV L.W?^57Fi 

H-V' •57»5a»4 ^0^7 

>^4.t^f - * . - - o.f04495S !• iHH^i»9^7oalo{f 

^ 0-4444444 

>*— I - - - 0.0599909 

Therefore the Rate of Intereft (ought h6fer Cent. fetAmiun^ 

After the iame Manner the four Cafes relating to the Furchafe 
of AoftuicicB are jrcMlily folved hj Logartthmiy and the Theorems 
diftoverod wkh die iJMiie JEafir, for fince \L reacW Money is Equi- 
valent M r^ «> be received at the Ejcpiiadoo of / Years^ we have 

f* to I, iox%^^l^ZL (the Sum in Arrcar) 10 s, its Worth in 



r— I 



1 



ready Money, whence by Reduffcion we gjet 2 = ^ or 

a a 

I: Tie jfnnuity (a) Time (t) and Rale ef Tnterejt (r) Mnigiveu^^ 
to find (z) tbefrefcnt Vabu. 

The prefent Value «= — ^— =; therefore ftom Lott; 

r— I r'Xr— I ^ 

of the Annuity fubtraft the Log. of r<— r, and from the Refidue 

fubtraft alfo the Log. of r^, the Difference of the Numbers anfwer^ 

ingto the two Remainders is the prefent Value ibu^t. 



ExampU. 



SAOMpk. what is 7o/. ftr Jmum to condnue 59 Tears worth 
IB prefent Money, at the Rate of 5 /<r Ctnt. per Jtmum. 

«=7o* l^.tc z. 1 .84509S0 L. n=o.02 1 1 893 

r—iz^o.os jL. r— 1=^8^89700 f=i 59 

Fee- xAOcd. ^' *^*- '461380 19O7037 

lS^rioa%97»/. "^^ '^l!!2i£!Z ^JHlfL 

L- revcr.s;i.89595p3 L. ^^1.2501687 
s=r » J2 1 .502 1 /. tbc ptefefit Value fought. 

II. The Jmrnty (a)fnfent Vtdue (x) Md BMt nf hktnfi (r) 
hetnggyom^ tojnd (i) the Time. 

Nov r^ will be equal to -— ^ (or the Fee) diwded by the 

Value of the ReverfioR« that is by — — — ar. Wherefore from the 

^r — 1 ^^ 

IJtg. of the Annuity, fubtraft the Log. rf r- i ; the Number 
iiRmertng to the Remainder will be the Vatue of the Fee ^ from 
the Fee fubtraa the prefent Worthy the Refidue isr ihe Value of 
the Reverfion. Take the Log. of the Rercrfidn from the Log. 
of the Fee^ and divide the Refidue bf the Log* of r, tl^Quo- 
. tient w91 be / tbe Number of Years fiwighL 

Exampk. In what Time will an Annuity of 70/. per Amum pay 
off a Debt of 132 1.3028/. allowing the Creditor 5 ^^ Cent, f^ 

tf=r7o L.tf r:r.>4509gor 

r - i=:o.05 L. r - i= :8>69897oo 

Fee - 1400 L. fee::73« 140 12^0 

Reverijon 78.6972 L. rer. ^1.8959593 

L4rz:a02tt89^3)i.25at6«7{^ Tcarasa^ 

ISL ntfr^tValm ^z) RaU^flnim^ (r) and rim ($) being 
£^iwm, $ofini(a) thtJbmmiy. 

The former Equation matf be ftdnced to this Prcfioition, as 

y**-7i»^ fobr*-*i tf^# the Anaitttyfcught. 

WiiereiiMCiatl^CoinpknmitoftlKLflg^ol t --^j^^add the 

logarithms of 2 and ofr— i, the Sum (halt be the Log. of «. 

D 2 Example. 



20 Of Compound Interefi^. 

Example. Wh^^t Annuity to continue 59 Years can be purcha- 
fcd for 1 32 1.3028/. at the Rate of 5 per Cent, per Annum. 



I 



—=0.0562123 T ^ 

r "^ ^ L.r=rQ.o2ii893i 

^-7r=o.943787Z c^- L.i- -^-0.0251 257. lJ^T;^"^^ 

2:=:i32i.3028 L.5: ... 312 10023 '^Q^^^gai^ 

r^,=o.05 L ;3T= 8.69897oo^ "r^~^'749«3i3 

L. (70/. =) ^ the Annuity fought =1.8 450980 

IV: The Annuity (a) prefent Value (2) and Time (t) being given^ 
to find (r) the Rute ef Intefeft. 

This f roblem being more difficult than appears at firft Sight, 

and requiring the Solution of this Equation — = r*- 



z z . r 

jp which it is reduced; there muft bp applied fome Method of 
approaching the Root r, which is by no Means evident: And that 
Approxim^ition as the Number of Years and Rate are greater or lefe, 
.frannpt properly be obtained by one general Rule; but rather by 
two, according as die Value or the Rcverfion is greater or lefs. 
If the Number of Years be great (as fuppolc 40 or upwards) 

and efpecially if the Rate of Intercft be high i-( will be nearly 

■ ■ • " Z ' '"• 

the Rate, or more accurately— i— — —; — x — » call it r; and 

' a: 2-^tf ■ z ^ 

will be exceeding near the Value of the Rcverfion, which 



f^xr-— I 



J-t be x*3 then i-f— r— fhall approach the true Rate fufficiently. 

Z'^ X 

But if greater Exadknefs be defired, by repeating this Procefs it 
y/ill be obtained. Hence this Rule: From the Log. of a^ and 
Blfo frorii the Log, of a+«, take the Log. of z, this latter Re- 
niainder (hall be nearly the Log. of the Rate: Multiply that Lag. 
by /, and the Complement or .the Produd add to the firft Re- 
mainder ; the decimal Fraftion anfwcring to the Sura taken from 
the former Rate fiiall give a more corredk Rate. With this Rate 
Jcfck X the Rcverfion suter the Tim e given , which add to z 5 then 
to the Complement of the Lc^ of ^-^x^ add the Log of «, the 
Sup Ihali be the Log. of the Increafe or of r— 1 fufficiently near. 

J^xamplin 



Of Compound Interejl* 



ai 



Bxampk* If 1321.3028/. iS' paid for an Annuity of yolper 
Annum for 59 Years to come, what is the Rate of Intcreft allowed 
the Purchafcr ? 



95=31321.3028 

£ltfs:I«052978 



Log. of 0.00252 , 
FirftrEBi.050458 



L. JBSI.8450980 
L. g= s5.i2ioo25 

IB.7z4.6957 
CO. rL.-if =5:8.677^514 



1321.3028 

X =5 76.002 

lerpAsssi 397.3048 the Fee 



r — 1=50.005096 



• .......-. 7'30'3SM 

Ji. r-so.0213787 
/ai- ^9 

'1 924083 
1068935 

L.rfa s l. 2613433^ 

CO. L.a:^ss:6. 8 547088 

L.a . . . 1.8450980 

L* r— IS38.6998068 



L.«+ii=3. 1 434217 

li.« . . . 3.1210023 

' t^x^a — "— — 

1^> -^L^ =0.0224194 

2017746 
1120970 

t L.— tlf =1.3227446 

a: '■ ' . ^ I 

C O. L.rt ^8.7386^67 

CO. L.r — 1 =±1.2970700 

L.tfa al. 8450980 

L.40U. 8808247 



So that die Rate pf Intereft fought is s per Cent per Annum. 
If the Number of Years be fmall, the aforefaid Rule wilf avail 
little. In this Cafe it will be requifite to approach the Rat^ thus, ' 



Let 



fii be the Index of a Root of —; 
2 « 



from which Root Tub- 



tra£t I, and the Remamder callj, and let — ^ be called b. . I fajr^ 

that b—bh^%ly^ is fufiiciently near torr-i, and, will be ftjU 

"hearer the Truth, as the Number of Years is fmaller; and thajt the 

Error will be always in Excefs, . Hence the Rule : Divide the 

J^og. of — by-^^^, and from the Number anfwering to the 

Quotient fiibtraft i ; double the Remainder, and fubtradt it from 
B ; that is from the Quotient of 6 divided by / — r i to the £,0- 
garithm of this Remainder add the Log. of h 5 then the Number 
anfwering to Half the Sum of thofe Logarithms taken frpm b will 
leave r— i the Increafe of the Rate fought 



Example ' 



at Of (kmpmU Intfrf^. 

Jbf^mti** An Annuity ef m£ fitt Amnmy to continue ai Tears, 
kkiAm %%9l fi^ittrDd ttie RiHe of Inferfft aHowcd the Pur* 
chafer. 

$ w^ zi L. / = 1.3232193 
z^izo e<L L . gg a 7>6ff7g773 

|x/^i==:ii )0.aSo8ttt(a.O255^7=L(i4j')s»Ko6054£ 

ay ^ixiatoga 

fc=-Jl— ~ L. i^g^477iai3 

/•- i ^9 L. ^"-2^=9.25 26298 

tj Oriaio92 -iEzIsZlLi 

Jr:2JL:, o.i7a9«^ L. **-«*flW3^»755 

ii»^tAy 0.23167^ 

Therefore r^LofS^iy the Rate fought, 

TfoRaterthui found is ati^ayi IbmefmaH Matter too ham the 
cnieRatc t>eing 1*068 14^ bar as the Numbirr of Years are^eF^ 
the JErmr becomes infenlibte. If greater Eiaftnefs be req trired, 
%wi^k0eafyfejrtbcgeicrat Method, (br Uk Reftduooii ctt Equa- 
tions, having Co near an Approximation to profecute this Enquiry 
as 6r » yon pkafe. But thia fce«is abuodaittly fuScieot for Ufe, 
which is our principal Dcfign in this Flacc, 

£4#$^ B^Waf dfCMolEafjr ttidbefcnMr, Let k be r^uiml 
<• find the Rmeof Inteicft ilbvcd At Pucchafer wken be fg^i a 
Sum s=^for an Annuity ^4. wherein ^e has alreadj aTerm s/, 
fo ha^v it prolonged for a certain Time ssx 



Sm m ^e . At AnMtty of 20/.^ i*wsibeii« tit l^afieflion 
ibr the Term ^tf Tetrs^ and for 40^ p(Md dawa» itcaBbtfao 
Ing'A Ibr $0 T«ara morr^ or to ji Tcara^ vhtt ia the Rate of 

Intereft required ? 

Put 7as2/-{-x^-i, and i 7* fliali be the Index of a Root of 
~. Let ? be equal to i+y, and ll±f «^. I fay r-i is 
very near to *— tb-2iy\\ 



xcio L imif X)OOOOOQ 

•|?'a»8i6.5)o.698970o(0.O2€37€i =« L. o4>ygs) t.cfof t6 

29^0.1252^2 

*« ■■' ^ ■■agj,i4 L.* - ^—0.4934250 

i,oo397/>y 

3~^i^— 2^|'= ^.o63233 ::y-i-i 
ThertforcrB* 1-063233 tfic Rate fought. 

As will be readily proved by leeking the Value of the Reverfioti 
of an Annuity of 20/. fer Annum for 10 Years after 21 •, at the 
Race cf 1.063233 ftr Can. ftr Anmm. Sec the Work, 

a=^%o L.tf agj, goto jog L.rs9o.o2662S4 

r— i«=o.o63233 co. L.r — 1=1.1990562 21 

CO. L. r*g =9.44o8o36 2^6284 

Rewr* 874173I L. rev. «=i-94o8898 J5256> 

CO. L. 1*09.7337160 Lr'»so«559i964 
Rcicr. A^.%*f^%L L* rer. m ^674605! 

40.002 8/. the Value Ibugbt. 

Thus it appears that igoL and about three Fartbiqgs b the trae 
Value <tf the ITificxxince of the Reverfion at the Rate of latercift 
before found ; by >^ich it may he judged ha^ near an Ap prosi- 
ination theibr^oins Rule affords towards finding the Rate of li^ 
tereft, when the Value ef ao Annuity for a Term ofTears to coo^ 
iDCDce after iiich a diAant Time is propofed. 

C H A P. V. 

Of the ^aUi if Natural and Legmitbmk Smef^ ^•angmts 

and Sicanfs. 

TIE nacund Siaes^ Tangents and Seeausi, are every where 
fign'd with N. as their Logarithms zrt W4cfa l^ inthead^ 
jonnngColumns ; at the Top if the Arc is lefs ihan 4j Degrees^ and 
n Ac Bottom if greater^, as far as 90 Degrees ; and the Differences 
oftfaeLqg. Sines, Tangents, and Secants bcmg (by cheftinciplcs 
of PlanrTngonomctry) eqcai to the Differenors of the Logaricnms 



24 Of the "Table of Sines, &c. 

of their correfponding Cofecants, Tangents, and Cofines fefpec** 
tively, the proportional Part for fecondi of each of thofe Differences , 
are common to the Logarithms on both Sides, and thofe Loga* 
rithms (abating i in the Tens Place of the Index) are mutually 
Complements to each other ; fo that by this Table, the Comple- 
ment of any Log. Sine, Co-fine, Tangent, Co-tangent, Secant, 
and Co-fecant, is as readily taken, as the Log^^ Sine, Co-fit\e, &r. 
itfelf to every Minute of every Degree of the Quadrant. 

But if the Complement of a Log, Tangent above 45 Degrees,, 
or of a Log Secant is taken ; then 2 will be to the Left-hand of 
the Sum (thatis^ in the Tens Place of the Index) to be abated, in- 
Head of an Unit. 

NotCj The Numbers in the remaining Columns adjacent to the 
natural Sines, Secants, Tangents, (sfc. are the proportional Parts 
to be ufed for Seconds of a Degree. 

L ^0 find the Sine^ Co-fine, Tangent, Co^tahgent, Secant, and Co-, 
fecant of any Arc to 90 Degrees, either Natural or Logarithmical. 

Seek the Number of Degrees at the Top or Bottom of the Table ; 
and the Minutes on the Left-hand downwards, or on the Right- 
hand upwards, and even therewith is bdth the Natural and the 
Loo t^rithmic Sine, Co-fine, &?r. to be found in its proper Column. 

but if the Arc contains any Parts of a Minute, intermediate to 
thofe found in the Table : Take the Difference between the Sines^ 
^c. of the given Degrees, and Minutes, and of the Minute next 

Srea^r. Then as 1 is to that Difference, fo b the given interme- 
iate Part of a Minute in Decimals to a Fourth; therefore multiply 
that Difference by fuch decimal Part, and add the Produft to the 
Sine, Tangent, and Secant, or fubdudt it from the Co-fine, Co- 
tangent and Co-fecant, of the ^iven Degrees and Minutes, the 
Sum pr Remainder will be the Sme, Csfr . required. 

When any fexagefimal Parts are given of a lower Denomination 
than Minutes, they may bereducolto the decimal Part of a Mi- 
nute, by the Table at the End of the verfed Sines. 

IjnampU I. To find the natural Sine of i^ 48' 28'' 12'''; 

The natural Sine of i*" 49' • : ; . . . 317015 

The natural Sine of i* 48' -....: » 314108 

The Difference 2907 

Now I 12907 : :(28'' 12'''=) 0.47': 1 366, or 2907 x 0.47^=1366 

The natural Sine of i° 48' . . . ; 314108 

The natural Sine of 1° 48' 28'' 12''' ..,•:. .'315474 

Note, If the Diff. 2907 was multiplied' by 28 2'', and the Pro- 
du6t divided by 60, the Quotient would be 1366, as before. j 

Example 



Example 2. To find the Log. Sine pi" i** ^8/ 28'' i^'''. 

The [.c^. §ip5 9f I' ^§1' ! : • • ': • /.'.....• /8.497978+ 
I'hc proportronaVdifFerence ^y §ecgpc^s givjyi jp ^bc 1 

Table is 666.9. and multipfied Dy*28^^2*-(r=2^^' r ' ' ' *SS^7 

l^Uy Ir i^e^ fpi^ll Arfs f if Bx?^nefs if? rsa^ir?.^) « wqpW be 

better to find firft by tbjf T^ble t|ie xjatural Sine or Tangent, and 
then Its Logarithm by the Table oftheLogaritnms^of Niimbers^* 

•Example 3. To (ipd the Lo^. Cp-fios of 88° n' 31?' 4§r'f. 

T{ic Log. pq-fipSP/^S? ii' . ; • • • • §-5019298 

The pro^portfonalDitF.is 666.9 and Mult. by3i''.8 7 

(-31^^ 48''') produces'. .' .\ V . '. ". \\': . . 3_ILil!£^ 

T|ie L^c5g.pp.fine of 88*^ 11' 31?' 48'/' 8.4^85^591 

* WVicS is tKe fame as tfie Log. Sine of its'Complcrriehf'iouod 

in Ejfample 2. 
- «-• , .r *. 

Example 4. To find the t-oj. Tfing?nl of ^^ 23' 33^' 36'''. 

The Lpg. Tangent of 2"" 23' : . . . .8,6192127 

The proFJf>ft^^^ slo^/ andMuIr.'by 33''.67 '_' J. , 

The Lc%. Taijg^nt of 2'' 23' 33'' 36^''. . •;"»:6noo95 

Or Log.'Co- tang, of § 7 3 ^ 2 ^ 2 4. 

Notfj The Log. Tangent + Log. Co-tangent =:= 20.0000000 
Alfo*the Log. Sine -^ Log. Co-(2canf. ^^' : .' . : 20.6606000 

Example 5. To find the Log. Secant of 2° ^7' 32'' 24'^'. 

theL0g.Secanx.9f ^?^7' .....•.,:.... iQ.oQQ57^9 
T^epiff.i^s i.o«3,an4Mult.by 32^^4 (:::32^^ 2VV) p rpducys 1 35 
The Log. Secant oiF*2° 5/ 32''' 24'^ . .* ...'.*.. 10.0005704 
TheLog. Co fineofi 57 32 24 therefore is . ; . 9-99942o6 
For the Log. Secant and Log. Co- fine together makeao.oooooco 

II. j4 natural or logarithmic Sine^ Coftney Tangent^ Co^Tangenty 
Secant y or Co-fecant being given, to find the Arc. 

Take the next Icfs of the fame Kind found in the Tables, and 
(ubduft it from that given, obferving the Degrees and Minutes 
anfwering to it ; then divide the Remainder, by the tabular Dif- 
ference for Seconds between it and the next greater, the Quotient 

E will 
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will give the Seconds to be added to, or fubtrafted from the De- 
grees and Minutes before found. 

A Decimal Fraftion may be reduced to a Sexagefima], by the 
Table at the End of the Verfed-fines. 

Example i. Given the Log-fine 9.13393859 to find the Arc. 
The Log-fine of the next lefs 43^ 4 1 ^ is 9.839 27 1 9 
The tab. diffl for fee. for next great, is 22.03) 11 40.000^51 ''.75 
Anfwer 43^ 41' 5i.75=43« 41' 51'' 45'". 

Example 2. Given the Los. Tangent 9.6766687 to find the Arc. 
TheLog.Tang.of the next lete 2 5^ 2 4' 159.6765426 
The Tabular DifF. for next greater is 54.33) 1 261. ooo(23''.2i 
Anfwer 25** 24' 23.21 = 25'* 24' 23" 13'". 

Example 3 . Given the Log-fecant 1 0.204 n 74 to find the Arc. 
The Log-fee. of the next lefs 51* 1 9' is 102041091 
The Tabluar Diflf. for next greater is . 26.35)83'.oooo(3" 15 
Anfwer 51®. 19' 3''. 15=51^ 19' 3" 9"^ 

Example a: Given the Log, Co fine 9.9994206 tofindtheArc. 
TheL.Co-fineof 2^*58' beingthenextlefsU9^9994i7£ 

The Tabular Difi; for next greater is . , io83)30.oooo(27''.7 
Anfwer 2* 57' 32'^3«2^ 57' 32'' i8''^ 

Nete, Here the 27".7 is to be fubtradted from the 2® 58' firft 
found. 

Example 5. Givep the Nat. Co-fine 315.474 to find the Arc. 
TheNat.Co-fine of 88^ 1 2' the next lefs i s 314.108 
The Tabular Diff. for next greater is 48.45)1366.0000(28". 16 
Anfwer 88» 11' 3i".84=88« 11' 31'' 50'''. 



CHAP. 



( «7 ) 
CHAP. VI. 

Tie Cafes of Rigbt^Lined Triangles fohed by Logarithms. 

IN this and the next Chapter it is to be obfcnrcd, that when we 
fay the Sine, Tangent* (^c. we mean the Logarithmic Sine, 
Tangent, f^c. as found by the Table. 

Prop. I. Having the AngUs^ and one Side^ to find either of the 

other Sides. 
Add the Logarithm Of the given Side to the Sine of the Angle 
oppofite to the Side required, and from the Sum fubtraft the Sine 
of the Angle oppofite to the given Side» the Remainder will be 
the Logarithm of the Side required 

Example^ In the Triangle BCE Figure a. having the Angle 
CEB 90 deg. CBE 51 deg. 56 min. BCE 38 i^. ^min. and the 
Side BE 197*3; to find the Side CE. 

2.2951271 Log. of I97.3. 

9.8961369 Sine of 51 deg. 56 ndn: 
12.1912640 Sum 
.9.7899880^ Sine of 38 deg. 4. min. 

2.401 2760 Log. of 25 1 .9278 for CE required. 

Or you may add the Complement of ihe Sine of the Angle op- 
pofite to the given Side, to the two other Logarithms, the Sum 
(abating Radios) is the Logarithm of the Side required, as (hewn 
in Prop. HI. Chap. Ill And it is to be obferved, that the Com- 
plements of the Sines in the Table are to be found in the Columns 
of the C6-fccants : For (pafling over the firft Unit) the Co-fecints 
of die fame Arcs, are Complements of the fame Sines. 

Example. The Sine of 38 deg. 4 ff^n. being 9.7899S80, the 
Cofecantof %% deg /^min.\& 10.2100120, (which omitting the 
firft Unit) is the Complement of the fwd Sine. 

0.2100120 Ca of Sine of 38 deg. 4 min. 
2.2951271 Log of 197.3 
9.896 1369 Sine of 51 deg. 56 min. 
214012760 Log. of 251.9278, as liefore, 

E 2 But 



28 Of Right-lilieS Triangles. 

^ But if one Side and the Angles of a right-angled Triangle be 
known, and you would h^vc th^oAier-$ide», as in the former Ex- 
ample, the Operation will be eafier thus ; 

A5^.^.^S J.^g^P^^of the Angle opnofite jto th.e S.idp required, tp 
the Logai*Rrt\)f xhV^^kh We; dte^u^i^Xa^iVrfig RM^^ is {tic 
Logarithm of the Side required. 

^X)\6^ik^ ■'TVng'ent^of 5*1 'it^g. ^6 Wrn. 
2.!^'^5l27i Ldg. 6f 1^7.3. 

2.4012760 Log. of i^^i.'gV;^ 'a% iSe'fore. 

l^rop. 11. fe% '/tefi '5/i/^>, *^;i]/ "hn 'Jfn^te cfpcjf(e To ^ine of fh^n -, 
to find the other two XftgldS^ 'hnd the third Side. 




of the Angle oppofite to the adjoming ^i jc. 

. &^^j^/^^^ A^'(^, !^/g-,2» having th'e'^^eAQ 

800, bC 3^20, and the Angle ABC \^ hg. 4 min. "to 'find •fhe 
Angles BAC, ACS, and the Siae A8. 

9.8961369 the Sine df 1*2^ Z^. V^^*^- 
2.5051500 Log. of 126. 
12.4012869 Sum 
2.9030900 Lt%.of 800. 
9.49^1969 Sine 'of VS 'ieg^r^x ;);/». ibr % AC. 
TTayTng rKe 'Angle's mc ififl 'A^Bt\ Vhe Arigle ACB is their 
Cofnplement to Wo dig. viz, ^3 d4g, 35 «//^. Unxl yoa fnky find 'the 
SiJe ATB t^ 'tlie Tirft'Propofuron, 

rfdp. in. HavtHg iwo'Sldii, '^rid the jfngle between them \ to find 
'thedtb'cr'iivo lingUU ''and the third Side. 
If the included Ah^fe'Be h'rij^ht bUe, udd'tKe R'aclbs t6^iHe tb- 
jPHrithm of the leflcr Side^ anti from the Sum fubtraft the Loga- 
nchm ofthe greater Side, *the Rdlnilhdcr fhyU Be the TiittgeHt of 
ilic A rigle oppofite to the ^fTer 'Side. 

Example. In the Triangle BCE, Fig. 2. having\*he'Si3e BE 
197.3, and CE 251.9^ to fihd*the Ahglcs BCE, CBE, and Side 
L'd. 

1 2,2951 27itJ^dd. added 'to 'Log. of 197*3 
2 4012278 Log, dt 2 5 1*9. 
9.8938989 Tang, of 38 deg' 4 min. for BCE, 

But 
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But if the Angle includ^ be ol?liqiie; add the Logarithm of 
the Difference of the given SideS fo tfte Tangent of half the Sum of 
the Angles unknown^ and from the Sum fubo-aft the Logarithm 
of the SUtt \it At *gi^n Slfe, 'tte RdriMtt(tet ftiaftbfetlle ^ngent 
of the half of their Difference. 

Be 31*, ^Wa iffc A^n^te A'Wq ^2* % '4*^. xA fliA\Ht A%f§l& 
BAC, ACB, an^ Wfe-Siie k'Gx 

The Sum of the given Sides is 882, and the Difference 242, the 
half Sum of the Anpe^s Wnkn6^n ft i'5 ikg. yS Hftn. 

2.^^8i^4 j:.og/of.242 pifR 6f the Si*s 
9'>vgZ5A^l Tang, of 2.5 dig. 58 niin. 
12.071^^6 Sum ^ ^^ ... * 

'2.945 4686 Log. of 882 Sum of tlie Si^es 
9.1258870 Tangent of 7 deg. 37 min. 

SdM of tKc 'iSf^s tirtefo^, ^&ft Stim 4s 33 /^. fs iHih, ?br,t«e 
greater Angle ACB; and the fame 7 deg. 37 min. being ftBtii'dfeA 
trom 25 deg. 58 /»/»• tHefl«hairider«is 18l/^^. 2'it»<*. feirthelef. 
fcr Angle CAB. L(^fyy f&iowifigthe'AoglK fcndtwo Sides, the 
third Side may tc fbcrnd iay the fi^ i^rdpo&fon. 

Prop. IV. Having the tbree^Stdes^ ivfind anfj^ Angle. 

^^dd the {hree Sides cogetjier, and take half the Sum, and the 
Differences bfetwixt the Half. Sum and'each Side : iThen )fidd the 
Coihplements of the Logarithms oi the l[^alf-Sum, and of th*e 
Difference between the half Sum and the Side oppbiite 1:6 the Angle 
(ought, to the L(^?rithms ofthe Differences of thc'Half-Sum^nd 
jhe. other Sid?9; half tKeir Sum wiH be'the Tangent of half the 
Aiigle required. 

Example. Ih -ffle Trah^lc A«C/, )pig. -2. hivirtfe^ Side AB 
562, '»C'8o6, ahaSC ^, tolind'flfc Arigfe ABG. 

AC=i8o6pH='8Vi . CD. Log. >:by526J^6 '^ 

AB=:562. H-.AC«4i c. 1. 8^3872161 ' ^ 



I 



lG=f346' 



H — BCss:52i *Log. 2.7168377 



fum i6g2 

^(^m:84r= 6 " ^ %th° gc».fci86'ab 

Tang, of 64J. 2»».:=^'fatn 10.3 1 24310 
Whofc double nS deg. 4 min. is the Angle ABC. 
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CHAP. VII. «t 

The Cafes of Spherical TriMgks fohed By Logarithms. 

THE Rcfolution of Spherical Triangles is performed by the 
Tabic of Sines, Tangents and Secants, which we (ball (hew 
by the 28 Propofitions following, whereof 16 are of right-angled, 
and 1 2 arc of oblique-angled Triangles •, and firft 

Of the Right angled Triangles. 

Prop. L Having the Legs^ to find the Hypothenufe: 
Add the Co- fine of one Leg, to the Co-fine of th% other Leg •, 
the Sum (abating Radius) is the Co-fine of the Hypothenufe re- 
quired. 

Example In the right-angled Triangle ACB, Fig. 3. having 
AC, 27 deg. 54. mitt, and BC 1 1 deg. 30 min. to find AB the Hy- 
pothenufe. 

9.991 1927 Confine of 1 1 d^. 30 min. 
9.9463371 Co-fine of zy deg 5^ min. 
9.9375298 Co-fine of 30 deg. 00 min. for AB required. 

Prop. II. Having the tivo Legs ; to find either of the Angles. 

Add the Sine of the Leg next the Angle fought, to the Co-tan- 
gent of the other Leg; the Sum (abating Radius) is the Co- tangent 
of the Angle required. 

Example. In the right-angled Triangle ACB Fig. 3. having 
AC 27 deg. 54 min. and BC j 1 deg. 30 min. to find the Ang£ 
BAC. 

9.6701 807 Sine of the next Leg 27 deg. 45 min^ 
10.6915374 Co-tang, of the op. Leg 1 1 deg. 30 min. 
10.3617 1 8 1 Co- tang, of BAC. 23 deg. 30 min. 

Prop. III. Having the Hypothenufe^ and one of the Angles \ to find 

the other Angle. 

Add the Co-fine of the Hypothenufe to the Tangent of the 
Angle given -, the Sum (abating Radius) is the Co-Tangent of the 
Angle required. 

Example. In the right-angled Triangle ACB, Fig. 3. having 

the 
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the Hypothenufe AB 30 Jeg. and the Angle ABC 69 deg. 22 mift^ 
to find the Angle BAG. 

9.9375306 Co-fine of Hyp. AB 30 deg. 
10.4241896 Tang, of ABC 6^- dig. 22 min. 
10.3617202 Co-tang, of BAC 23 dig. 30 min. 

Prop. IV. Having the Hypothenufe j and one of the JngUs •, to find 
the Leg next the given /ingle. 

Add the Tangent of the Hypothenufe ta the Co-fine of the 
Angle given; the Sum (abating Radius) is the Tangent of the 
Leg required. 

Example. In the right-angled Triangle ACB, Fig. 3. having the 
Hypothenufe AB 30 deg. and the Angle ABC 69 d^. 22 min. to 
find the Leg. BC: 

9.7614393 Tang, of Hyp. AB 30 deg. 
9.54 70188 Co-fine of ABC 69 deg. zi min. 
"9.3084581 Tang, of Leg BC u deg. 30 nrin. 

Prop. V. Havif^ the Hypothenufe^ and one of the Angles^ to find 
the Leg oppofite to the given Angle^ 

Add the Sine of the Hypothenufe to the Sine of the Angle 
given ; the Sum (abating Radius) is the Sine of the Leg required. 

Example. In the right angled Triangle ACB» Eig. 3. having 
the Hypothenufe AB 30 deg. and the Angle BAC 23 deg. 30 min. 
to find the Leg BC. 

9.6989700 Sine of Hyp. AB 30 deg* 
9.6006997 Sine of BAC 23 deg. 30 min. 
9.2996697 Sine of Leg BC 1 1 deg. 30 min. 

Prop. VI. Having one of the Legs^ and the Angle next it^ to find 

the Hypothenufe. 

Add the Co tangent of the given Leg, to the Co-fine of the 
Angle ^en; the Sum (abating Radius) is the Co-tangent of the 
Hypothenufe required. 

Example. In the right-angled Triangle ACB, Eig. 3. having 
the Leg. AC 17 deg. 54 min. and the Angle BAC 23 deg. ^onun. 
to find the Hypothenufe AB. 

10.2761563 
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10,2761563 C39-tang- of Leg AG 27 del. s± mitt. 
9.962397^ Co-fine of BAG 23 de^. ^omin. 
10.2385540 Co-Taqg; of Hyp, Atf 30 4®. 

Prop. VII. . Naming 9Mt af tU L^Sy 9/1^ the Jagl^ ntft Uy to find 

the other Leg. 

Ad(l th« Sine of tjie Leg given cq the Tangent oifthe Angle 
given; the Sum (abating- lladius) is the Tangent of the Leg 

Example. In the right-angled Triangle ACB, Fig. ^. havjns t}ie 
Leg AC 27 deg. 54 min. and the Angle BAC 23 deg. 30 mm. to 

g.^tfm%(Xf SiniR ^Lcg hQ 2} deg. 54 wu. 
9«6^8jOi9 Tang of BAC 23 deg. ^q mini 

9.308482$ Tjing. of iyffg ^ n 4eg. sojnig. 

Prop, VIII. Pfifim (nf of //»(? l^efSy ajii th/ ^fk fff^t it -, to find 

the other Angle. 

^i tk^ Cftrfirjp fif fjjp giiTM L#g t^ fhf SwP of ^fae Angle 
given i the Suip (a^t)f)g Rjviiw) if ijije CftTfiflP of the Angle re- 

Leg BC 1 1 deg. 30 mVi. and the Angle ABC 6^ deg. 22 m>r. to find 

9.991 1927 Corfne of Leg Bp 11 deg. 90 min. 
9.9712084 Sine of ABC 69 deg. 22 ^/X 
9.9624011 iE^-fifl? Af B4C^ 2y i^. 3Q »fif. 

Prop. IX. ^#(i«>{p p?? of tie L^^ ^4 fke Jfigjf f^^te to it j 
to find the Hypotbenufe. 

Add the Radiais to the Sine gf the g^ven }^eg, and iroi^ xbe 
Sum fubtraffc the Sine of tjie Angle given, the Remainder is the 
Sine pf liyt ff y^thetiuie rcgijwy^. 

Example, In the right-angled Triangle A^^?* ^* 5- having the 
Leg BC 1 1 deg. 30 iw/>i. and the Angle BAC a f deg. 30 nml to 
find the Hypotljcui^fe AB. 

9:6006997 Sine of BAC 23 ^i^. 39 ,f^. 
9.6989556 Sine of 30 deg. for AB required. 

Prop. 
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Prop, X. Having one cf the Legs^ and the opp^te Angle ; to find 

the other Leg. 

Add the Tangent of the given Leg, to the Co-tangent of the 
given Angle i the Sum (abating Radius) is the Sine of the Leg 
required. 

Example. In the right-angled Triangle ACB, Fig. 3. having the 
Leg BC 1 1 deg. 30 min. and the Angle BAC 23 deg. 30 min. to 
find the Leg. AC: 

9.3084626 Tang, of Leg. BC 1 1 i^. 30 min. 
10.36 16981 Co*tang. of BAC 23 deg. 30 min. 

"9T6701607 Sine, of Leg AC a? ^^g* 54 «w». 

Prop. XI. Having one of the . Legs and the Jngle oppojiti to it\ to 
find the 4tber At^le. 

Add the Radius to the Co-fine of the given Angle, and from 
the Sum fubtraft the Co-fine of the Leg given -, the Remainder 
is the Sine of the Angle required. 

Example. In the right angled Triangle ACB, Fig. 3. having 
the Leg BC 11 deg. 30 min. and the Angle BAC 23 deg. ^omin* 
to find the Angle ABC. 

19.9623977 Rad.-fCo-fine of 23 deg. 30 min. 
9.991 1927 Co-Sine of Leg BC 1 1 deg. 30 min. 
9.9712050 Sine of ABC 6^ deg. 22 min. 

Prop XII. Having me iff the Legs^ and the Hypotbenufe-, to find 
the Angle next the given Leg. 

Add the Tangent of the given Leg, to the Co-Tangent of the 
Hypothenufe, the Sum (abating Radius) is the Co-fine of the 
Angle required. 

Example. In the right-angled Triangle ACB, Fig. 3. having 
the Leg AC 27 deg. 54 min. and the Hypothenufe AB 30 dg. to 
find the Angle BAC. 

9.7238436 Tang, of Leg AC 27 d^. 54 »^'»- 
10.2385606 Co-tang. of Hyp. AB 30 deg. 
9.9624042 ^Co-fine of BAC 23 deg. 30 min. 

F Prop. 



24 Of Sfherical Trt angle i. 

Prop. XIII. Having one of the Legs^ and the Hypotbenufe i tojifid 
the Angle oppojite the given Leg. 

Add the Radius to the Sine of the given Leg, and from the 
Sum fubtraft the Sine of the Hypothcnufe, the Remainder (hall 
be the Sine of the Angle required. 

Example. In the right-angled Triangle ACB, Fig. 3. having the 
Leg BC 1 1 deg. 30 min. and the Hypothcnufe AB 30 deg. to find 
the Angle BAC. 

19.2996553 Rad.4Sine BC 11 deg. 30 min. 
9.6989700 Sine of Hyp. AB 30 deg. 
9.6006853 Sine, of BAC 23 deg. 30 min^ 

Prop. XIV. Having one of the LegSj and the Hypolhenufe-, to find 

the other Leg. 

Add the Radius to the Co-fine of the Hypothenufe, and 
from the Sum fubtraft the Co Sine of the given Leg, the Re- 
mainder is the Co-fine of the Leg required. 

Example. In the right-angled Triangle ACB, Fig: 3. having the 
Leg BC 1 1 deg. 30 min. and the Hypothcnufe AB 30 deg. to find 
the Leg AC. 

'9-93753^6 Rad.+Co-fineof AB 30 deg. 
9.991 1927 Co- Sine of Leg BC 1 1 deg. 30 min . 
^.9463379 Co fine of Leg AC 27 deg. 54 min. 

Prop. XV. Having the Angles ^ to find the Hypothenufe. 

Add the Co-tangent of one oblique Angle to the Co-tangent of 
the other oblique Angles the Sum (abating Radius) is the Co- 
finc of the Hypothenufe required. 

Example. In the right-angled Triangle ACB, Fig. 3. having the 
Angle BAC 23 deg. 30 min. and the Angle ABC 6^ deg. 22 min. 
to find the Hypothenufe AB. 

10.3616981 Co-tang, of BAC 23 deg. 30 min. 
9.5758104 Co-tang, of ABC 69 deg. %i min. 
9.9375085 Co fine of Hyp. AB 30 deg. 

Prop. XVL Having the Angles-^ to find either of the Legs. 

Add the Radius to the Co-fine of cither oblique Angle, and 
from the Sum fubtrad the Sine of the other oblique Angle, the Re- 
mainder 
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mainder fiudl be theCo-fine of the Leg oppofite to the Angle^ 
whole Co-fine was taken. 

, EMunpk In the right-angled Triangle ACB, Fig. 3. having 
die Angle BAC 23 deg. 30 min. and the Angle ABC 69 deg. 22 
min. to find the Leg BC. 

19.9623977 Rad.-(-Co-fine of BAC 23 deg* 30 min, 
9.9712084 Sine of ABC 69 i^^ 22 nUn. 
9.9911893 Co-fine of Leg BC ii, deg. ^omiiu 



Of OBLIQUE TRIANGLES. 

Prop. XVII. Having the three Sides \ tofindarq of the Angles^ 

Add th« three Side together, and take half the Sum, alfo the 
Difference between the half Sum and the Side oppofite to the 
Angle ibugtit. Then add the Complements of the Sines of the 
other Sides, to the Sines of the half Sum and of the faid Diffe- 
rence^ half the Sum ofthefe four Logarithms is the Co-Sine of 
half the Angle required. 

Example. In the Triangle SZP, Fig. 4. having the Side ZS 
40 deg. PS 70 deg. and PZ 38 Jeg. 30. min. to find the Aa^le 
ZPS. 



d. m, 
PS =70 o 
PZ = 38 30 
ZS = 40 o 
Sum 148 30 
f Sum 74 15 
ZS =40 



Diff: 34 15 



Comp. of its Sine .......... 0.0270142 

Comp. of its Sine . • • 0.2058505 

Sine of half Sum ...:....:. 9.9833805 

Sine of Diff; 9-75^3579 

Sum 19.9666031 

Co-fine 15 deg. 47 min 9-9833015 

Whofe double 31 deg. 34 9nin. h ZPS required. 



Prop. XVin. Having She three Angks^ to find the Sides. 

Subtraft each Angle from 1 80 deg. the Remainder will form the 
Sides of a new Triangle wherein the Supplements of the Angles, 
arc the Sides of the Triangle propofed 5 then the Operation fhall 
be the fame as in the laft Propofition. 

F 2 Prop: 
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Prop. XIX. Having two AngkSy and a Side eppdfite one. ef ibem *, 
tofnd the Side oppqfite the other Angle. 

Add the Sine of the Side given to the Sine of the Angle oppo- 
fite to the Side required, from the Sum fubtraft the Sine of the 
Angle oppofite to the Side given, the Remainder (hall be the 3ine 
of the Side required. 

Exan^le. In the Triangle SZP, Fig. 4. having the Angle SZP 
130 deg. 3 min. it fee. SPz 31 deg. 34* min. 26 fee. and the Side 
ZS 40 deg. to find the Side PS. 

9,8080675 Sine of the Side ZS 40 deg. 
9.8839145 S ine <rf SZP 130 deg. 3 min. 12. fee. 
19.6919820 Sum 

9.7189976 S ine of SPZ 3 1 deg. 34 min 26 fee. 
9.9729844 Sine of 70 deg. for PS required. 

Prop. XX. Having two Angles, and a Side oppqfite to one of them ^ 
to find the Side between the Angles given. 

Let a Perpendicular fall from the Angle unknown, upon itis 
oppofite Side : Then add the Confine of the given Angle next the 
given Side, to the Tangent of the given Side \ the Sum (abating 
Radius) is the Tangent of the firft Arc, comprehended between 
the ^iven Angle next the given Side, and the Segment of the Side 
where the Perpendicular falls. 

The fccond Arc comprehended between the fame Segment and 
the other Angle, is to be found thus : Add the Sine of the Arc 
found, to the Tangent of the given Angle next the given Side, 
and from the Sum fubtraft the Tangent of the other Angle given, 
the Remainder fhall be the Sine of the fecond Arc, 

The Sum or Difference of thefe Arcs will be the Side required. 

Example. In the Triangle SZP Fig. 4 having the AndeZPS 
3» i^g* 34 ^^»' "^6 fee. ZSP 30 deg. 28 min. 12 fee. and tnc Side 
PZ 38 deg. 30 min. to find the Side SP. 

9 9364222 Co-fine of ZPS 31* 34' 26'^ 
9.9006052 T ang, of PZ 38 30' 

9.8310274 T ang, of 34'' 7V for PR firft Arc, 
9.7489630 5ilic of PR 34"* 7V 
9-7885756 Tang. ZPS of 31^ 34' 26'' 
19.5375386 Sum 

9:7696283 T ang, of .ZSP 30^ 28' f 2'' 
9 7679*03 Sine of 35^ §2\! iot SR fccond Arc, 

Now 
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Now in this Example, adding PR 34 Jig. yi min. (the Erft 
Arc; to SR 35 deg. si\ min^ (the fecond Arc) the Sum is 70 d^. 
for SP required. But when the Perpendicular falls out of the 
Triangle, the Dififcrence of the two Arcs will be the Side required. 

Prop. XXI. Having two Angles^ and a Side appofite to one oftbem^ 
to find the third Angle. 

. Let a Perpendicular fall from the Angle unknown, upon its 
oppofite Side: Then add the Co-fine of the given Side to the 
Tangent of the adjacent Angle; the Sum (abatmg Radius) is the 
Co- tangent of the firft Angle to be found, comprehended by the 
given Side and the Perpendicular. 

And the fecond Angle, comprehended by the Perpendicular 
and the Side unknown, is to be found thus : 

Add the Sine of the Angle found, to the Co-finc of the given 
Angle oppofite to the given Side, and from the Sum fubtraft the 
Co-fine of the other Angle given, the Remainder fliall be the Sine 
ofthe fecond Angle, 

The Sum or Diiference of thefe two Angles will be the Angle 
required. 

Example. In the Triangle SZP, Fig. 4- having the Angle 
ZPS z\ deg. 34 min. 26 fee. ZSP 30 deg. 28 min. iifec. and the 
Side PZ 38 deg. 30 min. to find the Angle SZP. 
9.8935444 Co-fine of PZ 38* 30' 
9. 7885756 Tang, of ZPS 3 1^ 34' 26" 
"^6 821200 C o-ung. of 64^ 1 8' 50" for PZR firft Angle 
^^548126 Sine of PZR 64^ 18' 50'' 
9,9354567 C onfine of ZSP 30^ 28' i%" 

19.8902693 Sum 

9.9304222 C o-fine ZPS 3 1« 3V 26'' 
9.9598471 Sine of 65^^ 44' n''^ f<^^ ^ZR fecond Angle 
Now in this Example, adding PZR 64^. 18 nUn. so fee. 
(ihc firft Angle) to SZR 6s deg. ^min. 23 fee. (the fecond 
Angle) the Sum is 130 ^. 3 min. 12 fee. for the Angle SZP re^ 
quired. But when the Perpendicular falls out of the Triangle, 
die Difference of the two Angles will be the Angle required. 

Prop. XXII. Having two Sides, and the Angles between tbemi to 
. find find either of the other Angles. 

Let a Perpendicular fall from the unknown Angle not required 
upon its oppofite Side: Then add the Co-fine of the given Angle, 
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to the Tangent of the given Side oppofitc to the Angle required, 
the Sutti (abating Radius) is the Tangent of the fir(f Arc. com- 
prehended between the given Angle and the Segment of ihegivea 
Side where the Perpendicular falls. ^ 

And the fccond Arc is the Difference of that Side, and the firft 
Arc, being comprehended between the fame Segment, and the 
Angle required. 

Now add the «ine of the firft Arc, to the Tangent of the riven 
Angle, and from the Sum fubtraft the Sine of the fecond AxL the 
Remainder (hall be the Tangent of the Angle required. 

Example. In the Triangle SZP, Ftg. 4. having the Side PZ 
38 deg. so min. PS 70 tleg. and the Angle ZPS 31 deg. 34. mtn. 
26 fee. to find the Angle ZSP. •» 6 ot 

9.9304322 Co-fine of ZPS ^i" 34' 26" 
9 9006052 Tang, of ZP 38" 30' 
9.B3 10274 T ang. PR 34<» 7^ firft Arc. 
9,7489630 Sine of PR 34" 7V 
£7885756J'ang. of ZPS 3i» 34' 26" 
19.5375386 Sum 
9.76791 15 S ine of SR 35" 52V fecond Arc. 
9.7696271 Tang, of 30«» 28' 1 2" for ZSP required. 

To jmi both the Afiglei wdmovon. 

Add the Complement of the Sine of half the Sum of the given 
Sides, the Sine of half their Difierence, and the Co-tangent of 
half the Angle given together % the Sum (abating Radius) is the 
Tangent of half the Difference of the Angles required. 

Add alfo the Complement of the Co-fine of half the Sum of the 
given Sides, the Co-fine of half their Difference, and the Co-tan- 
gent of half the Angle given together^ the Sum (abating Radius) 
is the Tangent of half the Sum of the Angles required. 

Then add the half Difference of the Angles required, to their 
half Sum, and you will have the greater Angle \ and fubtra£t the 
Half difference from the Half-fum, and you will have the Icffer 
Angle required, the fame as in the former Operation. 

PSSB 
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110830 



PS^yo^o'ICo. of fine | fam 0.0906719 
PZBs38jd Sine of i diflF. 9.4336746 
Diff. TTiS^o-ttng- i ZP Sio.^4863$2 



Co. of cs I fuDi 0.2334015 
Co itne of § diff. 9.983380; 
Co-tang. J ZP S 10.9486352 

Tan. 80^ 1 5 '42'^ 10 7654172 



iSum 54 isfDiff. 15 45L^«?;4f 4r30''io.07298i7 lan.^^^^^ 
AngleZPS=:3i®34'a6''™^^"*^ "*°* ^' "*^ Angles required is . . 8o«» 15' 42'' 

i ZSP=i$ 47 13!^*^ ^^ DifercBCC is 4 Q 47 30 

The greater Angle ZPS is, 130 -3 12 . 

The lefler Angle ZSP is as before ... 30 28 12 

Prop. XXnL Having two Sides^ and the Angle between tbem\ 
to find the third Side. 

Let a Perpendicular fall from either of the Angles unknown, 
vpon its oppofite Side: Then add the Go-fine of the given Angle, 
to the Tangent of the Side from whofe End the Perpendicular is Ice 
fall; the Sum (abating Radius) is the Tangent of ihe firft Arc, 
comprehended between the Angle given, and the Segment of the 
Side where the Perpendicular fdls. 

And the iecond Arc is the Difference of that Side and the firft 
Arc, being comprehended between the fame Segment and the End 
of the Side required. 

Now add the Co-fine of the fecond Arc„ to the Co-fine of the 
Side from whofe End the Perpendicular falleth, and from the Sum 
fubcrad the Co-fine of the firft Arc fbund, the Remainder (hall be 
the Co-fine of the Side required. 

Example.^ In the Triangle SZP, Fig. 4- having the Side PZ 
g^deg.^omin PS 70 deg. and the Angle ZPS 31 deg, 3^ min. 
26 fee. to find the Side ZS, 

9 9304222 Co-fine ZPS.si*" 34' 26^' 
9.9006052 Tang, of PZ 38** 30' 
9.8310274 Tang. PR 34° 7^ firft Arc 
9.8935444 Co-fine of PZ 38° 30' 
9.9086444 Co-fine of SR 35"" 52V fccond Arc 
19.8021888 Sum 

9.9179336 Confine of PR 34° 7^ ^^ Arc 
9.8842552 Co-fine of 40° for ZS required. 

Prop.. XXIV. Having two Sidesy and the Angle oppoJtU to one of 
them-, to find the Angle oppofite to the other Side. 
Add the Sine of the Angle given, to the Sine of the Side op- 
pofite the Angle required, and from the Sum fubtradt the Sine of 
the Side oppofite to the Angle given, the Remainder ft)aU be th^ 

Sine of the Angle required. 

Example 
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Exaffiple. In the Triangle SZP Fig. 4. having the Side PS 70 
deg. ZS 40 deg. and the Angle SZP 1 30 dig. 3 min. iz/ec. to find 
the Angle ZPS, 

9.8839145 Sine df SZP 130'' 3' 12'' 
9.8080675 Sine of ZS 40^ 

19.6919820 Sum 
9-9729858 Sine of PS 70*" 

9.71 89962 Sine of ZPS 31^ 34' 26'' required. 

Prop. XXV. Having two Sides, and the Angle cpp^e to $ne of 
them i to find the third Side. 

Let a Perpendicular fall from the Angle between the Sides 
given, upon its oppofite Side : Then add die Co-Qne of the Angle 
given, to the Tangent of the given Side next that Angle; the Sum 
(abating Radius) is the Tangent of the firft Arc, comprehended 
between the given Angle, and the Segment of the Side where the 
Perpendicular falls. 

Now the fecond Arc comprehended between the fame Segment, 
and the End of the Side required, is to be found thus : Add the 
Co-fine of the firft Arc, to the Co-fine of the given Side oppofite 
to the Angle given, and from the Sum fubtraft the Co-fine of the 
other Side given, the Remainder (hall be the Co-fine of the fecond 
Arc. 

TheSumor Difierence of thefetwo Arcs will be the Side re- 
quired. 

Example. In the Triangle SZP, Fig. 4. having the Side PZ 
38 deg. 30 min. SZ 40 deg. and the Angle SPZ 31 deg. ^^min. 
26 fee. to find the Side PS. 

9.9304222 Co.fine of SPZ 31° 34' 26'' 
9.9006052 T ang, of PZ 38^ 30' 
9.8310274 T ang, of PR 34^ 7' 30'' firft Arc; 
9.9179336 Co-fine of PR 34^ 7' 30'' 
9.8842540 C o fine of SZ 40"* 
J9.8021876 Sum 
9-8935444 C o4ine of PZ 38^ 30' 
9.9086432 Co-fine of SR 35* 51' 30'' fecond Arc. 

Now in this Example, adding PR 34 ^Z* 7k ^in. (the firft Arc) 
to SR 35 deg. 52\min. (the fecond Arc) the Sum is 70 deg. for 
PS the Side required. But when the Perpendicular falls out of the 
Triangle, the Difference of the two Arcsi will be the Side required. 

Prop. 
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Prop, XXVI. Raving two Sides^ and the Angle oppafue to one of 
them*^ to find the Ai^k hetween them. 

Let a Perpendicular fall from the Angle between the Sides 
given upon its pppofite Side: Then add the Co-fine ^f the given 
iide next the given Angle,- to the Tangent of that Angle; the 
Sum (abating Radius) is the Co-tangcnt of the firft Angle to be 
found, comprehended by the given Side next the Angle given, and 
by the Perpendicular. 

Now the fccond Angle comprehended by the Perpendicular, and 
the other given Side, is to be found thus: Add the Confine of the 
firft Angle found to the Tangent of the'given Side next the Angle 
given, and from the Sum fubtraA the Tangent pf the other given 
Side, the Remainder fliall be the Co-fine ofthc fecond Angle to be 
found. - . 

The Sum, or Difference of the fifft and fcc6nd Angles, iball be 
the Angle required. 

Example. In the Triangle S2P, Fig. 4- having the Side PZ 38 
deg. 30 min. SZ 40 deg. and the Angle SPZ 3 1 deg. 34 min. 26 
fee. to find the Angle SZP. 

9.8935444 Co-fine of PZ 38^ 30' 

9.788/;756 Tang, of SPZ 3 1* 34' 26^' 

9.6821200 Co-tang, of PZR 64^ 18' 50" firft Angle 

9 6369T96'Co-fine of PZR 64*^ 1 8' 50'' 

9.9C06052 T ang, of PZ 3 8^ 30' 
195375348 Sum 

9.92 ? » 135 Tang, of SZ 40^ 

96137213 Co-fineof SZR 65^ 44' ^Z" fccond Angle. 
Now in this Example, adding PZR 64 dtg. 18 min 50 fee. (the 
firft Angle) to SZR 65 deg. 44 ««». 23 fee. (thf^fccond Angle) 
found, the Sum is 130 deg. 3 min. 13 fee. for SZP the Angle re- 
quired. 

Prop. XXVII. Having the two Angles, and the Side between 
them ; to find either of the other Sides. 
1^ a Perpendicular fall from that Angle given which is next 
the Side required, upon its oppofuc Side : Then add the Co-fine 
of the given Side to the Tangcntof the giyeftAngTe oppofitc td the 
Side required; the Sum (abating Radius) is thtf Co-tangent of the 
firft Angle to be found, oomprchcndedby the given Side, and the 

^d ib'e fecond Angle is the Difference of the firft, and.thc 
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given Angle next the Side fought, being comprehended by the 
Perpendicular, and that Side. 

Now add the Co-fme of the firft Angle found, to the Tangent 
pf the Side given, and from the Sum fubtrad: the Co-fine ot the 
fecdnd Angle, the Remainder (hall be the Tangent of the Side re- 
quired* 

tsXampU. In the Triangle SZP^ Fig.^. having the Angle 
SPZ 31 deg. 34 min. 26 fee. SZP 130 dig. 3 win izfec. and the 
Side PZ 38 deg. 30 min. to find the Side SZ. 

98935444 Co-fine of PZ 38^ 30' 
9-7885756 Tang, of SPZ 3 1» 34' 26" 

• ' 9-68^ '20Q C o-tang, of PZR 64^ 18' 50'' firft Angle 
9.6369296 Co-fine of PZR 64* 18' 50'' 
9.9006052 Tang, of PZ 38° 30' 

^9-53 75348 Sum 

9.613792 1 Co-fine of SZR 65^ 44' 22" fecond Angle. 
9.9238127 Tang, of SZ 40'' Side required. 

To find both the Sides unknown. 

Add the Complement of the Sine of half the Sum of the Angles 
given, the Sine of half their Difference, and the Tangent of half 
the given Side together -, tht Sum (abating Radius) is the Tangent 
of half the Difference of the Sides required. 

Add alfo the Complement of the Co-fine of half the Sum of the 
given Angles, the Co-fine of half their Difference, and the Tan- 
gent of half the given Side together \ the Sum (abating Radius) is 
ihe Tangent of half the Sum of the Sides required. 

Then add the half Difference of the Sides required,, to their half 
Sum, and you will have the greater Side ; and fubiradt the half 
Difference from the half Sum, and you will have the leffer Side re- 
quired, the fame as in the former Operation. 



SZP 130 3 12 

SPZ ^i ^4 26 



Sum loijTJ^ 
I Sum 80. 48 49 



Side PZ 3^ 30 o 

J SidcPZ 19 15 



SZP 130 31^ Co offincjfumo 00^6063 
SPZ 31 34 »6 ,Stneoff diff, 9.87935?; 
Di& g8 28 46 |Tang. of JPZ 9u$430?36 
Tane.of 15 1/. 9"!428oc25 



Co.ofbifam 0.7968160 
Ccfine idif. 9.8148437 
Taiig.oftP29^543093^ 
ran.of 554^ 10.1547733 



Halfthe Sum of the dides reqoirea is . • 55 Jeg, 

Half their Diflference is ..15 dig. 

The greater Side SP is ^ . no deg. 

teffer Side SZ is, as before 40 ^^^^ 

Prop, 
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Prop. XXVlII. Having two Angles^ and the Side iitifften tbem\ 
to find the third Angk. 

Let a Perpendicular fall from cither of the Angles given, upon 
its oppofite Side: Then add the Co fine of the Side given, to the 
Tangent of the given Angle, from which the Perpendicular docs 
not fell, the Sum (abating Radius) is the Co-tangent of the firft 
Angle comprehended by the given Side and the Perpendicular. 

And the fecond Angle is the Difference of the firft, and the gi^ 
ven Angle that the Perpendicular fell froip, being comprehended 
by the Perpendicular, and the Side oppofite to the other Angle 
given. 

Now add the Sine of the fcCond Angle, to the Co fine of that 
given Angle from which the Perpendicular did not fall, and from 
the Sum fubtraftthe Sine of the firft Angle found j the Remain- 
der fliall be the Co-fine of the Angle required. 

Example. In the Triangle SZP, Fig. 4. having the Angle 
SZP 130 deg. 3 min. 12 fee. SPZ 31 deg. 3^ min. 26 fee. and the 
Side PZ 38 deg. 30 min. to find the Angle PSZ. 

9.8935444 Co-fine of PZ 38* 30' 
9,7885756 T ang, of SPZ 31^ 34' 26'' 
. 9.6821200 Co -tang, of PZR 64^ 18^ 50" firft Angle. 
Q.9304222 Co-Sine of 31* 34' 26'' 
9-9598454 Sine of SZR 65* 44' 22" fecond Angle. 

*9'9548i26 SiiiTof PZR 64^ 18' 50'' firft Angl* 
9.9354550 Co^Sine of PSZ 3Q<> 28' required. 



CHAP. VIII. 
Of the table of Natural and Logarithmic Verfed-Jines. 

THE Natural and Logarithmic Verfed-fincs, in this Edition, 
arc truly correfted and fet next one another m Columns dii, 
t;n/flir titled- the Degrees throughout the Table,arc fet at the Top, 
'a^d r£^^^^^ bothSides of each Page, 

T^x^nto 90 Degrees; fo that the Verfed-fine of either Sort is 
?^/^«^oeve^ Minute of the Quadrant, but for anyinter- 
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mediate Part; a Proportion muft be ufed as in finding the Sinc^ 
Tahgenr, or Secant. 

The Verfcd-fincs arc not here continued from ^o Degrees to 
a 80; becaufethc Verfed-fineof an Arc above 90 Degrees is the 
verv fame with that of its Supplement, therefore, to fupply this 
I)cfe£t|i iq the natural Verfed-Gaes, add the Radius (=10000,000} 
CO tbe.pacgral Sineof the Excefs ot the Arc above 90 Degrees, the 
Sum w^U be, the natural Verfe^-fine required) and in the Loga- 
rithmic. Vcrfedifiaes, add 0.3010300 to twice the Log-fine of half 
the AfCt the Sum abating Radius (=10.0000000) will be^he Log. 
Verfed-fiac required. 

ip^p* L Having t^o Sidis of a fpbertcalTriMgle^ with the Angle 
,hitwe0n tbem^ to find the third Side, 

Add the Log. Vcrfed-fine of the conuined Angle, and theLog- 
fines of the two Sides together; the Sum (abating twice the Ra- 
dius) is the Logarithm of a Number to be found, and added to the 
natural Verfed-fioc of the DifFerence of the two given Sides, the 
Sum wift be the natural Verfed-fine of the third Side fought., 

Or when the conta'med Angle is above 90 Degrees, add the 
Log. Verfcd-finc of its Supplement, and the Log-fine of the two 
Sides together; the Sum (abiating twice the Radius) is the Loga* 
rithm of a Number to be found, and fubtra£bed fiom the natural 
Verfed fine of the Sum of the two given Sides, the Remainder will 
be the natural Veried-fine, of the third Side fought* 

Exampkx. In. the Triangle SZP, {Fig, 4-) hay'uig the Side 
PZ 38 deg. 39. min. PS 70 deg. and tl^e Angle^ZPS 3 1 deg. 34 nun. 
7,6 fee. to find the Side ZS. 

9^1703625 Log. Ver. fineZPS 31* 34^ 16" 
• 9.7941496 Log. Sine of the Side PZ 38*^ 30' 
9.9729858 L og. Sine of the Side PS 70^ 

8-9374979 Log. of the Number . 865,960 
Nat, V^r. finedjfF. of Sides 31* 30^ 1473,598 
Nat. Ver. fine of fide ZS 40*. . . . ^'si^^55% 

Example 2, I n.the Triangle SZP (Fig. 4. having the Side PZ 
38 deg. 30 mn. ZS 4oJeg. and tV Angle SZP 130 deg. 3 min^iz 
;2v. to find the Side l^. 

9'55?0590 
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The Angle VZP is the Supplement of SZP. 

9.5530590 Log. Ver. fine VZP 49" 56' 48" 

9.7941496 Log. fine of the fide PZ 38* 30' 

9.8080675 L og, fine of the fide ZS 40^ 

9.1543761 Log. of the Nunaber . . ; . 142^.514 

Nat. Ver. fide of Sum of the two given Sides 78<' 30' . . 8006,32 1 
Nat. Ver. Sine of the fide PS 70" ^579,107 

Eicampk. 3. In the Triangle LPN {Pig. 5.) having the Sdc 
LP 84 deg. 33 min. PN 84 deg. 27 mik and the Angle LPN 106 
deg. 45 mn. to find the Side LN. 

The Supfdenaent of LPN is 73 dtg. 15 min. 

9.5523603 Log. Ver. fine of y^" »5' 

9-998P323 L<^. fine of LP 84° 33' 

9'9979593 L<*« Sine of PN 84* 2/ 

9 84835*9 Log. of the Number ...;...;.. .7052,€4* 

Nat.Ver.fmeLP+PN I69' . : ji98£6;4* 

Nat. Ver. Sine of LN io6» 2'. 35.7" the Side req. 12763^629 

This Pfopofition may be very ufeful in finding the.Diftanccs of 
Places on the Earth, whofc Longitudes and Latitudes are known- 
the Diftances of Stars, whofe Declinations and right Afcenfions or 
Longitudes and Latitudes are known; and confeqaently the Alti- 
tudes, occomiBon Altitude of two Stars, or two Altitudes of the 
Sun, and Time between the Obfcrvations, or Difference of Azi- 
muths being taken, the Latitude of the Place may be; leadilv 
found. ' 

Ppop. n, tt«w? two jfygtes of a Spherical Triangk^ and the Side 
between them to find the third Angle. 

Ixtthc Angles be changed into Sid<!s, and the Side into an 
Angles then do as in the former Propofition, and the Refult wiU 
be the Supplement of the third Angle; but if one of the given 
A^i" «*<=f~.90 Degrees, take its Supplement, and the Refuk 
will be the third Angle. 
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C H A P. IX. 

Of the table of Difference of Latitude and Departure^ or 
Traverfe TABLE. 

THIS. Table is ia this Edition fo contrived,. as to have the 
whole in one View, and the double Column for 20, or 100 
Miles added t6 it» and is fo plainly tided as to want little or no 
Explication. 

The Diftances i , 2, 3, at the Top and Bottom may be account* 
ed 10, 20» 30, (Sc. and the lo, 100, if the Minutes of Latitude 
and Departure anfwering to the Courfe be increafed in the fame 
Proportion ; fb that if the Diftance confifts of two fignificant Fi- 
gures, the Difference of Latitude, and the Departure, is each to 
be taken out at twice, and if of three Figures at thrice. 

The chief Defign of this Table is for the ready and exadt work- 
ing of a Traverfe; but it may alfo be applied to the Solution of tUe 
feveral Caf«s of Plane Sailing. 

Prop. I. Having the Courfe and Dijiance^ to find the Difference of 
Latitude and Departure. 

Seek the Courfe on the Left-hand of both Pages downwards, if 
leis than four Points, or 45 Degrees; or if greater, on the righi^- 
hand upwards, and even with it in the double Coltimn, fign'd at 
the Top and Bottom with the Diftance, is found both the Diffe- 
rence of Latitude and Departure. 

ExampU I. A Ship falls S.S.W. % W. 37'Milcs; the Diffe- 
rence of Latitude, and Departure are required. 

Find the Courfe 2f Points on the Left-hand Side of each Pgge, 
and even with it in the double Columns fignM 3, and 7, the two 
Figures of the Diftance, the Difference of Latitude for s^\^^5*73'^^ 
and for 7 is 6,004 ; *^ Sum is 3 1.736 for the whole Difference at 
Latitude; and the Departure for 30 is 15.423, and for /.is 3*5^^;^ 
the Sum is 19.022 for the whole Departure, ' 

Thus Dift. Diff. Lat. Bep. 

30 25 732 15-423 

7 6.004 3-599 

37 Miles 31.736 ..... X9.022 

Examfk. 
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Example 2. A Ship fails S.E i E. nearly, or 49 Dcg. 148 Miles j 
the Difference of Latitude, and the Departure are required. 

Find the Courfe 49Degreeson theRieht-hand Side of each Page, 
and evea with it in the double Columns fign'd lo, 4, and 8, the Dif- 
ference of Latitude at 100 Miles is 65.606, at 40 is 26.242, and 
at 8 is 5.248, the Sum is 97.096 for the whole Difference of La- 
titude; and the Departure at 100 Miles is 75.47if at 40 is 33.188, 
and at 8 is 6.038, the Sum is 11 1.697 for the whole Departure. 
Thus, Lift* Diff. Lat. Depart. 

100 6^.6q6 75*471 

40 26.242 ••••.• 30.188 

8 5*248 6.038 



148 Miles 97.096 .:.... 11 1.697 
Prop. IL Having feverd Courfes and Diftances^ to find the Diffe- 
rence of Latitudey and the Departure. 

Make a Tlble in the following Manner, and put therein each 
Courfe and Diftance; then find the Difference of Latitude, and 
Departure to each Courfe by the preceding, and place them in the 
proper Colunvi; the Difference of the Sums of the Northings and 
Southings, is the whole Difference of Latitude; and the Difference 
of the Sums of the Eaftings and Weftings, is the whole Departure. 

Example. A Ship from the Latitude of 50 Degrees North, fails 
accordbg to the Courfes and Diftances fet in the Traverfe Table, 
the Difference of l-.ar. and the Depart, are found at the Bottom^ 



Ttbe Trofoerfe TABLE. 


Courfes 


Dift. 


DifF. of 1 .ar. 


Departure 


Miles 

79 
86 

108 

112 

70 
84 


North 


South 


Eaft 


Weft 

36.384 
83.231 

69734 
53-994 


S.S*£. \ iL. 

S.E. i £. 
S. byW.iW. 

S. 48" w. 
N. 85» W. 

S. 40" W. 


6.101 


69.671 

54-557 
101.687 

74.942 
64.348 


37-241 
66.479 




6.101 


365.205 
6.IOI 


103.720 


243-343 
103.720 






DifF. Lat. 


359- 104 


Depart. 


139.623 



This 



+8 Of the Trwerfi TaUe. 

Tkis Propofirion may be applied in the Surveying of large Trafts 
of Land, as a County, &r. and was made ufe of by Mr. Norwoed 
in his dieafuring the Diftance from Tork to lAndcn^ as the Road 
led himv aod bis obferving the feveral Bearings by his Circumfe- 
rcntor, and finding by fuch a Table of his fcver^ Differences of 
Latitude and Departure, whereby he obtained the Diftance between 
the Parallels of London and Tark pretty near the Truth, fo long 
agp as the Year 1635, as may be feen in the Seaman^s PraSice^ 
lately reprinted for J. Mount and T. Page^ on Tower- HiU: But if 
thdfe Bearings bad beea taken by the Limb of a modem Thedo- 
lite, and Lengths all meafured, according to the Method I have 
Ihewn in my PraSical Surveying Improved^ it is to be bclievcdt 
that the Diitances between the Parallels of London and Tork would 
have been had much truer; for it is allowed, that tht Needle is not 
in all Places parallel, and even in fmali Surveys at Land various, 
and not to be trufted to; whereas if the Cseleftial Obfervaiion could 
be depended upon equal to that lately taken at the Polar Circle, I 
am apt to believe, that by meafuring with a ftrong Chain, and the 
Care there prefcribed, fo large an Arc of the Meridian as the Dif- 
cance of the ParaHels of London and Tork^ the Length of the Arc 
of a Degree in thefe Parts might be obtained, as near the Truth, 
as it was had at the Polar Circle. 

Alio in plotting the Survey o£ a County thus taken, the circuit 
Station Lines (though cofiMins of many Hundreds) may be re- 
duced to a few for the firtik cloung^ and the like for the interme- 
diates of each Line firft plotted, whereby every Station may be 
more truly placed than by any other Method that I know of: The 
Diftancesin the Table may be Chairts of 66, or 100 Feet, as well . 
as Miles, or any other Mcafure, that the Differences of Latitude, 
and Departures would be had in. 

Prop. III. Havhg the Difference of Latitude and the Departttre^ 
tofndthe Cotsrje and Diftance 

Seek the given Ditference of Latitude and Departure taken to- 
gether in their Colukims, or the nearcft Numbers to them, and 
the Courfe: is even therewith at the Side, and the Diftance at the 
Top and Bottom: But if the given Difference of Latitude and 
Departure cannot bd found nearly, take i, -J, i^t. Pifr, (Or any 
equal Multiple) of them that ton be found, then the Courfe is 
even with them at the Side, add fach a Pilrt of the Diftance as was 
taken of tie Difference of Latittide and Departure, at the Top and 
Bottom* 

Example 



Of the traverfe Ttabte. 4^ 

Example i. Given the Difference of Latitude 59 Miles S. and. 
the Departure 68 Miles W. the Courfe and Diftance are required. 

In the double Column over 9 even with 49 Pcgrccs at the right 
Hand Sidc^ is found together the given Difference of Latitude and 
Departure 5 therefore the Courfe is 49 Deg. S. W- and the Diftance 
90 Mile8» 

Example 2: Given the Difference of Latitudes 30 Miles N. and 
the Departure 18 Miles E. the Courfe and Diftance are required. 

Here the given Difference of Latitudes and Departure, or any 
Numbers near them, are liot to ^ be found together in the Table, 
therefore taking the double of each, the Courfe is found to be 
ji dig. N.E. and the Diftance 35 Miles. 

Note^ A Table computed to every Mile in the Diftance up to 
100 Miles, would more readily folve this Example. 

Prop. IV. Having the Departure and Middle Latitude^ to find i hi 
DiferiHce of Longitude, (according to the Method ufedby W. Jones, 

Seek the given Departure, or the next lefs Number, in the Co- 
lumns (IgnM Lat. even with the given Middle Latitude found a- 
moAg theCourfcs, and at the Top and Bottom (fign'd with Dift.) 
is the Difference of Longitude fought, which if not found direftly 
at once, may be taken out at twice or thrice. 

Exan^le 1. Being Yeftcrday Noon in the Latitude of 37* 17' N. 
aftd this Day Noon in 38* 43' N. and by the Table the Departure 
k found 70.921 E. the Difference of Longitude is required. 

In the Column fign'd Lat. under 9, even with 38 the Middle 
Latitude^ i^ found 7.0921; therefore 90 Miles is the Diff*erencc of 
Longitude fought. 

Example 2. Being Yefterday Noon in Latitude 46*' 25' N. and 
this Day at Noon in 47^ 35'N- fo that the Middle Latitude is 47* 
N. and the Departure is k>und 1 12.53 Miles W. required the Dif- 
ference of Longitude. ? 

In the Column fign'd Lat. over 10 at the Bott6m,even with 47* at 
the Riffht Hand Side, is 6.8200; therefore fubdufting 68.200 from 
iia.53^ the Remainder is 44.33, then over 6 134.0920, and 40.9a 
fubdufted from 44.33 leaves 341, which is found over 5; where- 
fore the Difference of Longitude is 1 65 Miles Welt 

If the Middle Latitude is not an even Degree, but has odd Mi- 

' H nutes, 
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nutcs, find the Difference of Longitude for the even Degrees ^ext 
kfs and greater, and add a proportional Part of the Difiererice be- 
tween the two Refulis to the Icffer, the Sum will be the Difference 
of Longitude ibught. 

Suppofe the Middle Latitude in the laft Example had been 47* 
20' N. then after finding the Difference of Longitude as before for 
47 Degrees; find it alfo for 48 Degrees, which is 168 Miles, then 
I of the Difference being added to the former, gives the Difference 
of Longitude 166 Miles Weft. 

Note, Though this Method is not in all Cafes near the Truth, 
yet (if the Miles are geographical) is fufficiently near for daily Prac- 
tice in any Voyage, as well as eafy, and very expeditious. 

Prop. V. Hdiving the Latitudes and Longitudes of two Places^ to find 
the Bearing and Dijlance. 

Seek the Complement of the Middle Latitude among the De- 
grees, and the Difference of Longitude in Minutes among, the Dif- 
tances, the Departure anfwering is found in its proper Column ; 
then with the Difference of La[itudes, and Departure, find their 
Bearing (or Courie) and Diftancc by the 3 J. 

Example. Let the Lizard be given in the Latitude of 49** 5b' N. 
and 5^ 2i' W. Longitude, and Cape Ortegal in the Latitude of 
44^ 10' N, and 7^43' W, Longitude, to find the Bearing andDif- 
tance. 

The Difference of Longitude is 142 Minutes, and in the Columns 
figned Dep, under 10, 4» and 2, even with 43 Deg. the Co>middle 
Latitude, are found 6.8200, 2,7280, and 1.3640, then increafing 
the two former as before fliewn, their Sum is 96.844 Miles W. for 
the Departure, and the Bearing, or Courfe anfwerino^ to 340 Miles 
Difference of Latitude, with 96,844 Departure is ^und about 46 
Deg. S. W. and the Diftance about 354 Miles. 



C H A P. X, 

Cy Merc A tor's Sailing. 

IN this Colleftion of Tables, we fhould by no Means have omit- 
ted that mofl: neceffary one of the Meridional Parts, defign'il 
for the Service of Navigatorsr if its Ufes were not fully fupplied 
by the Table of Logarithmic Tangents : As is demonftrated in 

N* 
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N* 219 of the Pbilofophical TranfaSlions. It is there proved, }fl^ . 
That the Meridional Line, or Scale oi Mercator's Charts is a Scale 
of the Logarithm Tangents of the Half Complements of the Lati- 
tudes. 2dly^ That fuch Logarithm Tangents of Mr. Briggs*s Form, 
are a Scale of the Differences of Longitude, upon the Rhumb which 
makes an Angle of 51° 38' 9'' with the Meridian. And ^dfyy That 
the Differences of Longitude, on differing Rhumbs, are to one a* 
nothcr, as the Tangent of the Angles orthofe Rhumbs with the 
Meridian. 

Hence it follows, that the Difference of the Logarithm Tangents 
of the Half Complements of the Latitudes, is to the Difference of 
Longitude a Ship makes in failing on any Rhumb from the one La- 
titude to the other, as the Tangent of 5 1* 38' 9'' (whofe Logarithni 
is 10.1015104) to the Tangent of the Angle of the Rhumb or 
Courfe with the Meridian; fo that, 

I. If two Latitudes, and the Difference of Longitude be given, 
the Courfe and Diftance are readily determined by this Rule. 

Take (by Help of the Tables j the Difference of the Logarithm 
Tangents^ of the Half Complements of the Latitudes, efteeming the 
laft three Figures to be a decimal Fraftion*,' and add the Comple- 
ment of its Logarithm to the Logarithm of the Difference of Lon- 
gitude reduced to Minutes, and the conftant Log. io.ioi5i04» 
the Sum ("abating Radius) (hall be the Log. Tangent of the Courfe. 
And to the Log. Secant of the Courfe, and the Logarithm of the 
Difference of Latitude reduced to Minutes, the Sum (abating Radius) 
fhall be the Logarithm of the Diftance in Minutes. 

Example. Given the Lizard to be in Latitude 49^ 55' North. 
Bariadoesm 13® 10' North, and their Difference of Longitude 53*^ 
00', or 3180 Minutes Weft, to find the Courfe and Diftance. 

4 Co-lat [^^^^^^^' 38** 25' . . Ltan; 9.8^93082 L. 3180 Min.a» 3.5024271 
» \Lizard 20 24 • . L.tan. 9.5620477 Conft. Log. 10.1015104 

DifF. 3372.605 its co-log. , . 6.4720346 

liOg, Tang, of the Courfe 49* 59' 10'' Sooth-weft 10. 0759721 

Log. fee. of the Courfe 49 59 10 10.1918067 

Log. of 2205 Min. DifF. of the Latitudes • • • • ^.^4^4086 

Log- of 3429.378 Diftance of Barbsdoes from the Lixard ..... • 3.53S2?33 

n. If two Latitudes and the Courfe be givqn, the Difference of 
Longitude is obtained with the fame cafe: For as the Tangent of 51^ 
38' 9'' is to the Tangent of the Courfe, fo is th^ Difference of the 
Logarithai Tangentsof the Half Complements of the Latitudes, to 
the Difference of Longitude fought. Wherefore to the Complecnenc 
of the conftant Log. 10.1015104, add the Log. of the.Diffcrcnce 
of the Logarithm Tangents of the half Complements of the Latitu:'es 

H 2 an4 
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and the Log Tangent pf theCourfe, the Sum (abating Radius) Wilf 
be the Log. of the DiflFerence of Longitude in Minutes. 

Example. Given the Latitudes 49^ 55' and 13** 10', and Courfe 
49** 59* io^'9 to find the Difference of Longitude, 

Lftt 13^ 10' I co-lat • is 38^ 25^ • L.tan. 9.8993082 

Lat. 49 55 « • 20 2| • • L.taa. 9.56^0477 Co^conft. log. 9.8984896 

DSiF. 3372.605 . . . iulag. 3«S*79^54 

liOng tang, of the Courfe 49^ 59' lo'^ , . , . . io»Q7$97<i 

Log* of 3180 Min. ;;;; 53 dcg. for Difl of Longitude , 3*5024a7l 

By ^18 Rule, having two good Obfervations of the Latitude and 
the Courfe duly fteer'd, the Reckoning of a Ship's Way is bcft af-* 
certained, efpecially if you fail near the Meridian. 

JIL If the Latitude departed from, the Courfe ileer'd, and Dif- 
tance failed be given, to find the Ship's Latitude, and Di^rence of 
Longitude. 

Firft, the Latitude is obtained from the Confideration that the 
Diftance is to the Difference of Latitude, as Radius to the Co-fine 
of the Courfe, which is common to Plane Sailing. Therefore to the 
Log. of the Diftance add the Log. Co-fine of the Courfe, the Sum 
(abating Radius) is the Log. of the Difference of Latitudes, which 
Pifference added to the leffer Latitude, or fubtraded frOm the 
greater, the Sum or Remainder is the prefent Latitude ; tben'hav* 
mg the two Latitudes, and the (Pourfe, the Difference of Longitude 
is found by the fecond. 

Example. Having failM from the Uz^d in tatitudf 49^ 55^ 
North op a Courlp 49*^ 59' 10'' South-wefl»rly I426.379 Miles j 
it is required ip what Longitude and Ll^titud^ the Ship is found. 

Log. of 3429.378 rhe Diftanee faird 5.5352153 

Log. Co-fine of 49^ 59' 10'' the Courfe . . . . ^ . . 9.8081933 
Log. of 2to5 Min. or 36^ 43' Diff. of the Latitudes 3.34340S6 
Now fubtrafting 36** 45' from' 49^ 55', the Remainder 13"* 10^ N"* 
is the Latitude the Ship is found in. 

By which Latitude now known, the Difference of Logarithn) 
Tangents wilj be found 3372.605 and the further Proccfs in nothing 
differing fi-om the fccond Rule, whereby the Difference of Longi- 
tude will be found 53 00'. 

Thus the Dead-reckoning by the Log-line, and daily Account of 
a Ship's Way is duly kept, and the Trouble very little n)orethaq 
J>y Plane Sailing. 

Thefc arc all the Cafes th^t occur in Pradticc j the reft, that are 

moftly 
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ihoftly fpeculative, arc cither cafily reducible to diefe, or clfe not 
to be perforni'd by LiOgartchins, and therefor^ come not %% prajS^t 
under our Cognizance^ 

But it is to be noted, that both the Complements of the Latitwies 
are to be eftimatfd from th? fi^fn^ Pole of the Worlds which may 
be from either j and therefore if one Latitude be North,, and the 
other South, to have their Complements, you muft add 90 Degrees 
to one of them, and fubtraft the other from 90, and then the Ope-, 
ration will be the fame as in the preceding Cafes. 

ExampU. Given St Ja^o one of^ the Cape de Verde Iflands, to 
be in the Latitude of 14^ 56^ North -, and the IQand St. Helens^ 
in Latitpde 15^ 45' South, and their Pifference of Longitude jc^ 
1 2^ Eaft, to find the Courfe and Diftance. 

1 Co lat f §^- y^^* 5*^ ^' • • Ltan. 10.114496$ J-. i8u inin. s.tsSijfo 
* I St. Helena ^7 7} • . L.tan 9 879084^ Conft.Log. 10.1015104 

2354.129 iuco-log. 6(Sg8i7t4 

Log-tang;, of ilie Courfe 44^ ij' jj'' Soath-c^ft *"* '9.9878400 

Jx>g. fee. of the Courfe 44 11 55 .... • « 10.1445200 

' Leg. of 1841 msn. diiF« of the l^titud^ * 3'«65053S 

Log. of 2567.875 difference of St. Helena ffom 4t. J^i^d , • . . . • • 3«409S73S 

Or if it be thought eafier, when ope Latitude is North, and 
the other South, you may add 90 Degrees to each of them, the Sum 
of the Logarithm Tangents of their Halves (abating twice the Ra« 
dius) will be the fame as the Difference of the Logarithni Tangents 
of the former. For an Example take the fame Latitudes as in the 
preceding. 

Thenoo-+('*'' S6'«t«>4^ S^'l i^t.^jf ($«• 18' . . L. ttt 10.1144965 
The SiuB (abatiiig twice th^ Rodioa) eqnsl to the ibriner Difierenee 2354.120 

Alfo when both Latitudes are of the fame Name, (th^t I3 both 
Nonh, or both South) you mgy add 90 Degrees to each of thcuif 
the Difference of the Logarithm Tangents ofHalf thefe Sums will 
be the fame as of the Logarithm Tangents of fiaif th^ Comple- 
inents of thoie Latitudes* 



OF 

LOGARITHMS, 

THEIR 

Invention and Ufe. 

f'be XUib Chapter of that excellent Trcatifc of Algebra ; written 
by the late Reverend and Learned Dr. John Wallis, Savilian Pro^ 
fejfor of Geometry in the Univerjity of Oxford, and Fellow of the 
Royal Society in London. 

Logarithms were firft of all invented and contrived (without 
' the Example of any before him, that I know of) by John 
Nepery Baron of Mercbifton in Scotland ; and by him firft 
publifhed at Edinburgh^ in the Year 1614 ; and foon after 
by himfelf with the Affiftance oi Henry BriggSy ProfdTor of Geome- 
try, (firft at London in Grefiam-CoUegey and afterwards at Oxford) 
reduced to a better Form, and perfeded. 

The Invention was greedily embraced (and defervedly) by the 
learned in the Mathematics. 

Mr. BriggSy upon the firft Publication of it, was fo pleafed with 
ir, that he prcfcntly repaired into Scotlandy to confult the Author, 
advife with him, and be Afliftant to him, in the pcrfedling of it, 
and in calculating Tables for it % which was a Work of grcrat La* 
bour and Subtilty. 

And it was quickly taken and promoted Abroad hy' Benjamin 
JJrfinuSy John Keplery Adrian U/acqy Petrus CrugeruSy and others. 

And at Home by Henry Gellibrandy who compleated and pub- 
lifhed the ^rigonometria Britannicay which Mr. briggs had begun, 
and far carried on, but dying left imperfeft. 

So that, in a fhort Time, it became generally known, and great- 
ly efteem'd in all Parts, as of unfpcakable Advantage j efpccially for 
Eafe and Expedition in Trigonometrical Calculations. 



Dr. Wallis q/ Logaritbmsj ^j 

-The Foundation of it is this : 

If to a Rank of continual Proportionals in a geometrical Pro- 
greffion from i i 

as I. 2. 4* 8i i6. 32. 64. (^c. 
Wc accommodate a Rank of Exponents in an arithmetical 
Progreflion, from o ; 

as o. I. 2. 3. 4. 5« 6. &r. 
It is manifeft, that for every Multiplication or Divifion of thofc 
Terms one by another, there may be an anfwcrable Addition or' 
Sbbduftion ot the Exponents. 

For, as in the Terms, 4 muhiplied by 8 makes 32 ; To in the 
Exponents, if to 2 we add 3, it makes 5 •, and as 32 divided by 
8, gives 4) fo if from 5 we fubduft 3, there remains 2 : And b 
every where. 

Terms i. 2. 4. 8. i6. 32. 64. 

Exponents o. i. 2. 3. 4. 5; 6. 
4x8 = 32. -^t =4i 

2+3= 5. 5—3=2- 

And the fame holds, if betweeiAny two of thofe Terms, we in- 
tcrpofe one or more Means proportional; and between their Ex- 
ponents, as many arithmetical Means. 

As if between 4 and 8 (or between 2 and 16) w;e interpple a Mean 
proportional y^ 32, that is 4 ^ 2 ; and between 2 and 3 (or i an4 
4) an arithmetical Mean, 2I; then as 4^/2 multiplied by 8 
make^ 32 ^ 2, a Mean proportional between 32 and 64; fo ad- 
ding their Exponents 2^ and 3, makes s\y an arithmetical ^ean 
between 5 and 6 : And fo every where. 
And univerfally, whatfoever be the Values of r and ^; fupjj^fing 
TbeTermsy i. r. rr. rrr. r*. r^. r^. (^c. 
Exponents. 0. e. ^e. 3^. 4^. ge. 6e. tSc. 
Then as rr% r3. =: r5, and rr ^r%rrr. = rV^ •> 
/e> 2^+3^=5^, and 2^^+ 3^ =5^^: 
And fo. every where, whether the Number e be pofitive or nega- 
tive; that is, whether the Logarithm proceeds by incrcafe or dc- 
creafe: And confequently whatfoever Mean proportional wc 
interpofe between thofe Terjns ; if we alfo interpole between 
their Exponents, a like arithmetical Mean, as that is a proporti- 
onal Mean; as if that be the Hrftor fecond of two Means propor* 
tional, this accordingly the firft or fecond of two Means arith- 
metical 5 if that the fecond of five Means proportional, this the 
fecond of as many arithmetical Means, &ff. Then every Addition 
or Subduftion of thefe one with another, willanfwer to. a like Mul- 
tiplication or Divifion of thofe. 

And 
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An4 if for o, ^ w, 3^ &c. (taking ^::i: i) #c put b, i, 1, 
3, &c then doth thiA ISxponent always give us the Number of 
Rations or Dimenfions in the Term to which it belongs 1 

r !• r. TTk rh r*. rK r*. €^c 

-^^-^ o. !• 2. 3. 4. 5. 6. £sfc. 

^ As 3 in r^ 6 in r^, and Co every where ; or fliewsi How many 
fM (quam multiplicata) the Proportion (for Inflaiice) of r^ to if 
is of r to i ; that is, how many Rations or Proportions of r to i, 
are compounded in r^ to i» to wit^ 6. To which the Name Lo- 
garithmi fidy anf^ers ; that is» >Jyym ^ecfi&fiig the Nmnher of Pro* 
portions fo compounded. 

Now this Foundation being laid, their Defign in the Logarithms 
is this: Having felefted (as mod convenient) a Rank of continual 
Froportionais^ is a decuple ProgrefHon; to wit, 

I. 10. 100. loOo. I GOOD. 1 00000. loooooo. &r. 

Tbey fit hereunto^ aa thcdr EsCtonents in arUbmHical PrognJImy 

o. X. 2. 3. 4* 5» 6. (dc. 

(Conftqucntly, the Logarithm of any Fraftion lefs than i, is 
to be a negative Number. And then for each of the Numbers in- 
terpofed between i and 10, as 2, 3, 4, ^c. between 10 and 100, 
as II, tl, 13, (^c. and fo of the reft; they feek Out (l^etween o 
and I, between i and 4, &?rj an Exponent (to be expreflcd in 
decimal Parts) which is fuch a Mean arithmetical, as the other is 
a Mean proportional. 

And thefe Exponents they call LogaritbmSy which are artificial 
Numbers, fb anfwering to the natural Numbers, as that the Ad- 
dition and Subdu£tion of thefe, anfwer to the Multiplication and 
Pivifion of the natural Numbers. 

By this Means, (the Tables being once made) the Work of Mul- 
tiplication and Divifion is performed by Addition and Subdudion ; 
and confequently that of Iquaring and cubing, by Duplation and 
Triplacion; and that Of extrafting the Square and Cube Root, by 
Bifeikion and Trifeftion ; and the like in higher Powers. 

Of thefe Logarithms we have printed Tables, for all Numbers 
^M far as one hundred Tboufand: So that, if any two Numbers 
(not exceeding 100,000) be propofed to be multiplied or di- 
vided one by the other, the Logarithm? of thofe Numbers (to 
be found in thofe printed Tables) being accordingly added or 
fubduded) will give the Logarithm of that natural Number (to 

be 
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be found alfo in thofe Tables) which is the Produft or Quotient of 
fuch Multiplication or Divifion ; and the Double or Treble of 
fuch Logarithm is the Logarithm of its Square or Cube ; and 
the Half, or third Part of it, is the Logarithm of its Square or 
Cube Hoot ; and the like of h^her ):*ower«, J»v^ich in larg? 
Numbers is Matter of great Expedition. 

An^ (iecaufc a main' End of liieir Defign was to facilit'^tQ 
aftronpmical and other trigonometrical Calculations) befides the 
Logarithms for Numbers in their natural Order, we have ajfo 
Tables of artificial or Jogarithmical Sinesy Tangents^ and S^fatits^ 
the Addition and Subdudlion of which anfwer to the Multiplication 
and Divifion of the ;!rtf;i^r.^/ &'»^/, Tangents^ znd Secants \ which is 
a very compendious Advantage for expediting futh Calculations ; 
and is not lefs accurate than the Operation by Tables of natural 
Sines J Tangent^, am^ Secants. . . 

C Thus in a plane Triangle ( fijppofing 

>§V the An^es given, A 6q Degrees, B 5(J 

,<V "^^^ DegreciSt and (confequently, C 70 De- 

^ ^Bc gf^es) and ihe 5ide AB 31323 Paces\ 

U \ tor finding the Sides AC, or BC, wjp 

a /6o s^V k haVp this Pi-onordon, ' •' ^ 

As the Sine or C, 70 Degrees, -^ iz 939692^ 
to tlie Sine of B, 50 Degrees, — zr 7660444 

fo is the Side AB, . zz ^1^23 Paces. 

to the Side i^C, —- ^ r- =; 25535 P^cff, 

Por finding which, we are to multiply 7660^44 by |i^2j, 
and then to divide the Produdl by 9396926 j which gives tor j;h5 
iide AC almoft 25535 Paces. 

And, as the Sine of C, 79 Degrees ::;;: 9396^16 
to the Sine of A, 60 Degrees-—— ~ 8660254 

lb is the Side AB, zz 3132'^ Pj/y* 

jto the Side BC, : — m.- .. , ■ = z^ by 4, Paces. 

for Ending which we are to multiply 866Q254 by 31323, and 
to' divide the ProJudt by 93969:^6, yUich gives f9r ifte §ide BC, 
^; 886 74 Paces pr^xiw(?, 

Now ^to prev^^nt thefe tedious Multiplications and Dlvifigns) by 
l^ogarichnis, we proceed thus : 
^g. SineC, 70 Dc*grees — 9.0729858 ^r, Ar. Co. 0.0270x44 
I-og. Sine.B, 50 Degrees ^ 9.8842540 ' Q.884254Q 

Log. AB, Num. 31323 + 4*4958633 - 4.4958633 

j^g, ^C, Num. «i^'5a5 = 4^4.07 '3/5 l4-407;3^5 
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Wber^ iJiabfdi^Atiig ih(t firft JLog^rkhm from the Sum of ifae &• 
cond and thirds (pr adding the luricfaiiietical Complevieac of thtf 
firft Logarichin to the fecond ^d thirds fubdiu^iiig ih^ Radius) 
gives the fourth % which (the Table trUs ys) anfwer s to the Nutfu 
. ber 25535, /^^^^' ^ '''^"^y ^^^ therefore is the Skk AC. Again, 

Log- Siiiie Cf 70 Di^ree99 «« 9.97*9858 »^, At. Co. 0.0270 14* 
Log. Sine A» 60 OegreoB, + 9-93753<^* 9^93753^ 

Log. AB, Num. 311*3 +jh49S^6n 4>495*^3^ 

JLj9g. BC» Num. 28867T zi 4*4604081 14.4604081 

Whirls either fobduSing, or addiogt aa in the former, gires tbe^ 
fourths which adfwcra to the Number tSSC'f^ pr^tdmi : So many 
Pact^ che/f fpfie i^ tl^ Side BC t Which Operatbns are much mor^ 
expeditious than multiplying and dividing fuch larg^ Numbers. 

AfK< in lUc^ Mano^er, in (pherical Triangles, fave that there all 
th^ Log^riihois ^c io be taK^n out of the Tables of Sinss^ Tam-^ 
g€MlSt and Sfcwis \ which, in thi« Example, are taken partly from 
th^Dce^ liod piardy from the Table of Numbers 1 but the Expedi- 
tHHi i$ jilil^ in ^K \ 

This was firft publjflied by thr Lord Neper (the firft Inventor of 
them) in the Year i6i4» un6^Ti\ytV\t\tQi Jj^^OiS Logarhbrnorum 
Canon^ with its Defcription and Ufe ; but reierving the Manner 
of ics CQ|iftru6tion, and its Demonilratioq, to be after pubUflied ; this 
being but an EJfof^ (et forth, to (tt the Jud^menf of learned Men 
concerning this liefign, and how it was Tike to be received. 

I9 %\A% we bav^ a Canon or Table of natgml and logarithmical 
Sms^ for taj:h Degree and Mim^t^ of the Quadrant. 

And whereas it was at his Choice to give to what Number he 
pleafed the Lpgarithpi o, and whether to proceed by Way of In-^ 
crcafe or Decrt^iile, he chofe tp make o.the Logarithm of the 
whole Sinie ipoooooo, that io the ^fultiplication or Divifion by 
the whole Sine {ircquent in trigonometrical Calculation) might 
bedifpatcbed without Trouble, lequiring here but the Addition or 
Subduution of o. 

And becaufe the Ufe of the Sines and Numbers, lefs than the 
Radius or whole Sine, was likely to be o| more frequent Ufe^ 
than of Tangent^, Secants^ and other Numbers greater thaii 
t|ie Radius, he choie to give 10 thofe leller Numbets affirmative 
Logarithms (increafing the Logarithms from o, as the Sineff 
decreafe) which' be calls ^^fr;7^«/^i| and confequently the nega- 
tive Logarithms (which he caiU LffeBives) to greater Nunobeit i 
dcfigning thofe by +, thcfc by — . 

And by (hefe Means M <iir7fls how thia Table of Amj, with 
the PiSercdces .here ioferted, q|gy ferve aUb for a Table of 

tatigents 



' fheif imentiofi mi Vp^ 5^ 

fs^eMJ And ef S^cMts: ^ that this Cahon il ft coi6f4eat Cank>A 
M M40urMl SmeS^ ziiAiji hgariibmicalSimsy Tangms^ znASicantsi 
He Ihews alfo how this Titble tnay be applied to the L6garithmk 
of aUbttiee Number^- but beccufe vtth Tome Trouble^ be referv^s 
tbe fuller Account hereof 10 a farther Treaitife. 

hk <he Yeaf" i6i^^ thcf Lord iVi;^ being chein A^tAf the fame 
was again publifhed b^ bis Son Rpiert Neptr ^ w1:h feme poft^ 
humous Treatifet of his Father^ concerni^ the Conftruftion of 
this logarithmical Canon, and hii Defign (after Communication 
had with Mr. Mrigfs > of changing the F<^m of LogarithmSi 
making o to be the Logarithm of i, (of which he had before 
given Notice in the Pfebce te his RaidoUgid^ publifhed in the 
Year 1617 ;) and concerning fome Things pertaining to Trigo^ 
Rometrv ^ with km^t LucubFacions af Mr, Mriggs^s on the faipe 
Subjca'- 

But the Lord Nefer being deid, the whole Work was devolved 
on Mr. Briggs^ who (accorc^ng to their joint Advice) making 
the Logarithm of i to be d and of 10, 100, locx), &r. to be 
If 2, 3» 6f^. which he calls Indicts^ or CbaraSeriJlics^ and which 
we may repute as iniegir Numbers^ with fourteen Cyphers an- 
nexed, which we may repute as fo many Places of decimal Frac« 
tions, below the Place of Units, or of the Chara<^eriftic: And 
between thefe he fits the intermediate Logarithms for the in- 
termediate Numbers. 

And confequent to the Logarithm of i being 6, the Logarithms 
af Fra£hons lefs than i, or of Numbers intermediate bebweeo i 
and o, muft be negative Numbers, or Numbers lefs than o,. 
f which he calls defeAiw Logarithms) denoted by — (the Note 
af Negatiort) prefixed* 

Now thefe defcftitrc Logarithms may be two Ways exprefled ^ 
cither fo as that the Note of Negation ihall aSeft the whole 
Logarithm, or fo as to afFeft only the Charafteriftic, leavin|; 
the r^ of the Logarithm to be underftood as aflfirmative. 

As for Example, the Fradlion 4, or (which is equivalent) 
^»375- This Fradlion ruppofcth the Numerator 3 to be divided 
by tl^ Denominator 8« which in Loga* 
rithmsis to be performed by fnbtra&ing Log. 3. 04771213 
the Logarithm ot 8 from that of 3, and Log. 8. 0.901^0900 
the Remainder will be the Logarithm of Log. t*-^o.4259687 
^, wluch will then be the negative Num«* 
ber — 0.4259687. 

Or' thus, forafmuch as the Logarithm of 375, (fuppofing 
it to be an integer Number) is 2.5740313 -, and the deprcfling 
th's to the firft, fecond, third, or fanher Place of decimal 
Fradions, doch (without altering the Figures) divide the Value 

I 2 by 



Log. 


i75 


2-5740313 


Log. 


37-3 


'•6740313 


Leg. 


3-75 


£.-5740313 


Log. 


0.375 


i -57403 1 3 


Log. 


0-0375 


2.5740313 



i^ 2?r.:WalIi9 of Lo^afitbms, 

by fo," loOf 1000, fifr, which in Logarithms ii done byfub- 

Crafting i, 2, 3, dfc. , from the eharafteriftic, or Place of In- 

iegers; 1,2^ 3, 6fr. in that Placei 

being the Logarithms of io> 106, Log. pf 3750 is 3.5740313 

|ooo, ts?^. fuch Alteration of the 

Value, (the Figures remaining) is 

done by only altering £he Charadie- 

tiftic of the Logarithm, without 

l^arying the othtr Figures, in this 

Manner J ^he^e the Mark-^i$ put oVer to difting^iilli it from the 

former/ .. 

Which Iwo j'orrhs, tnough they feerti' different, and fome may 
father chOofe the one, fome the other; or in fome Cafes the 
6ne,- and in fome Cafes the othef j yet they are in Subftance of 
Value the famel 

t^of— i.dooco5cJ 

-h 0.5 7403 r? 

1st: -^0.4250687 

And every oAe is left to fiis Liberty, wliether ot the' two Wayi 
(or what other equivalent thereunto) He fhall pleafe to ufe. 

In this Merhod Mr. Byiggs hath calculated a Table of Loga- 

fithms^ (publiflied in the Year 1^24) fof 20 Chiliads of abfo- 
ute Numbeis, froni 1 to 20,606 •, *anJ again for 10 nicrc from 
90,000 to ioo,pOO, and one.Chilud fupernumerary, to wit, 
irom 106,000 to 161,000; that is 31 Chiliads in all; before 
which IS prefixed; a large Account of the Katufc and Conftruftioh 
hf this logarithmical Canoh, and the Ufes thereof; with D;- 
rc&ion kow to' fupply tTie intcfmcdiatc Chiliads, which are here 
wanting: The wlu>lc intitlcd* Ariitmetica Lbiariihmica. 

The fatte was again publillied in 162S, by /idriap Vlacq (or 
Plicky) with a Supplement (as tAw BriggsMd diiefted) uf lU'? 
Chiliads 'before cmitccd ; that is, in all, of ico Chilii<^s with 
0nc fuperhurhcrary • But in flioner Number exreniied but ib 
lb places, befides that of th":: Integers, oi* the Cliara'!:teriftic: 
And he fubidns alfo a. logarithmiVal Canon of Sine's^ Tangttui^ 
And Secants f^r Degrees dnd Minutes of the Q^iadraut 16 as iiiatiy 
I^laces. 

Mr. Briggs proceeded td calculate a tri oaometrical Candri 
logarithmical; hiitcd to ihtit of the Ldgaii'hhis fof abfoluiii 
Numbers, extending fas in thfc othtr) tcj i^. Plices, bfefidci xht 
. Cbaradleriftict And having. bL-fore calculated a Tabl6 of W- 
iufal SiiU.'y ^':i^£nt^y ai^d Secants fdr D;^gfees iiid Centefrties of 
Degrees in Numbers exrendihj; to 15 Places, he* fitted theii^-. 
unto a Caiion tf Ugarhtmlcrtl 'Sin.'S atid T^ng(!HJS 1[cimUilng the 



. their Invention and Vfi^ ^ f 

Secddfi as tefs needful ;) and a Treatife preSxed^ corieefiiin^ thd 
Conftru£lion thereof, with other Things pertinent thertunco) and 
ioccnded a farther Treatife concerning the Ufe of it^ 

But dying, before this laft: was finifhed, of the reft publifhed^ 
Mr. Henry Gillibrand fupplied this latter, and publiflied the Whole^ 
^ith the Title of TrigonGtHetria Britarmica^ in the Year 1633 i 
To which is fubjoined another Canon of logaritbmical Sines and 
^angeniSj by Adrian Flacq^ for Degrees, Minutes and tenth Se* 
cond$, extending (as his former did) to 10 Places, belidea the 
Ch^ra£fceriflic ; and Mr. Sriggs^s 20 Chiliads for Logarithms of 
abiblute Numbers. 

So that the whole Doftrine of Logarithms Was by this Tima 
ftifHciently perfefted, . with convenient Canons or Tables fitted 
thereunto, in (large Numbers', of which alio Petrus CrugeruS 
gives ad Account in the Preface td his Trigonometria Logaritbmica^ 
printed irt the Year 1634*, with his logarithmical Tjtbiei but ifl 
fliortcr Numbers. 

And the Tables of Logarithms above*mentioned, (for ioo ChU 
liads of abfolute Numbers^ and for Sines and Tangents to Dt* 
grecs and Centcfmes) were the fame Year, 1633, contradted'into 
a lefiir Form, and more manageable (but in (horcer Numbers^ 
the former ndc extending to above 7 Places befides the Charac- 
tcrifttc, but the latter to 10) by Nathaniel Roe\ with Diredlioni 
for the Ufe of theih in Trigonometry, Geometry, Aftronomyi 
Geography, and Nslvigation^ by Edmund JVingatei 

In the meln Time Benjamin Urftnus did alio publifli Tables of 
Logarithms) in the Year i6i8 5 and again in the Year 1625, in 
his frigonotnefHa^ and Johannes Keplerus alfointhe Yeari624» 
in hiit Cbllias Logarisbfnorum which he applies alfo to his RudoU 
pbine Tablei^ publi(hed in 1627 ; and Claudius Batfchius about the 
ladle Timej or foon after; and Ge^rgius Ludovicus FrobeniuSi irt 
the Year 1634, and perhaps fome others: But all Or moft of 
thrrti^ irt (hott Numbers j ind conformable to the Lord A^^r*§ 
firil Defigh ; not to th^t Form whieh^ upon fecdnd Thoughc^i 
he sind Mn BHggi agreed upon as nfioft eligible, and which hath 
fince beert received iii coinmon Praftice. 

Since Which Tiniei much hath not been added to the t>o&nr\t 
bf LcgaHthfti^ % iior was it neceflary^ that Wol-k having obtained 
fufficieilt Peffeftlon. 

• But irt Cafe LogaHttints, on any eiiiergent Occafiort, be de(irc4 
fl^hh gWaterExadlriefs, and irt larger Numbers than thofc printed 
Tables dd afford % Mn M^hotas Mercatou in i Hnall Treatife called 
Lbgayitb^notechniai and Mr. James Gregory in his Exerciiaiiones 
fjeonieirictty both pHtttcd irt the Year 1668, (hew (with great Subtilty) 
liow-it may be effected, in Niirtibefs of whitfoevef Ltngth required* 
With mach more E^re than heretofor^i ThoAl 



ThdSt tlist wdald fte More of the Cofiftrudioii tad Ufe df 
tx>garfthifts^ m^y confuh the fore*mentioiied Authors^ ifpeciaAf 
Briggs*s Aritbmetiea Logaritbmica^ Md cb6 Trigmmmtria Briism^ 
ika of JSr/jfi and G^brMd\ $b Mo what ^dh'M /^/^rf tnd 
ytter CrMerus haire writ upon this Subjed. 
: Bat I mall add, that by Log;ftritkm» may very eslpeditioufly be 
Ibived idl Caib of compound inttreft^ (Ejcamples 9/ which felkit 
tht "Tables) and that known Qtldftioni about the continual doubling 
e^an Unk, wbick is frequently propofed of a Horfe to be fold 
According to the Ndniber of >Jatls in bis Shoes: For iettrog tlia 
firft Nail ac a very fmall Price, and the fecond at, double the Price 
c^ the fitfty and the tbhrd at double the Price of the fecond ; and 
Iboii^ continuaily ctoubting fbr eveyy Nail; we fkall come at \zfl 
to a vaftly great Sum. 

The feft Occafion <^ which Queftion ifiay be what I have ^tted« 
Cap. 13, of my Opus Ariibmtticumf from MJephad (an ArAhi4 
Writer) in his Ccmmeataries upon ^egram\ Verfes: Namely, that 
«ine Sejfa an in£an having 6rft foond out the Game of CbegCf and 
fiiew-d St CO his Prince Sbebrsm^ the King^ who was highly 
ckas*d with it| bid him alk what lue would for the Reward cff 
pit Intention; whereupon he aflc*d«hat for (he firft little Square 
of the Cbrfle- board, he might have one Grain pf Wheat giren 
^Inm^ for the fecoiid^ iwa^ and fo on doi>bKng conlinuaUy, ac^ 
ISordtng to the Nomfaer of Sqiuare» tu the Chtfle*board, which 
was 64: Axid whenr the Krng^ who intanded co give a very n6* 
liie Reward, was much dsipleited^ that he had aflcej f^ trifling 
#a oticrv %^ declared^ that he would hi c^tMuizA with thit 
foatl one V fo the Reward be had 6xcd Upon, was ordered to bt 
given him I but the King was greatly aftoHithtdt whei^ he found 
akat Urn would rife to fo vaft a Quantity^ timt the whole Earth 
iiielf cotfldt not lurmfb out f^ much Wheat: But bow great ih< 
jbiumber of tlieie Grains is, m«y be UxnhA by douWllg one Coiiti^ 
0t^liy 6^ Time9», whereby we (ball get the Nuaatler* which eomcs 
is the ]a^ Place*, and thei» one Time more yet, fabtra£llng i« td 
have the Sum of alU fc^ the Double of the Uft Term, left by 
one, is the Sum of all: Now this will be moft expedi(iou% done 
by Logarkftms, and near enough to Truth fo^ this Purpofe : For 
if to the Logarithm of I, which is o, we add ibe Lopirsthmofi 
(which is 0.301029995664 — ) multiplied by 6^ the ProduiSk 
^9*2659 1972496— is the Logarithm of the DevuWe of the laft Tam^ 
which may be found greater than i $44^ 74^^ tfoooO ooooo, 
andkfr th^ 1 &446 74408 qooo# ooopo. 
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COMPENDIOUS AMO FACILE 

METHODS 

F O % 

Conftrufting Logarithms, 

CtinAj eztrafted from the Writings of the moft embent 
Mathetnatictans, whp hgve treated upon the Properties oC 
theie artificial Numbers. 



rrSHK Inventioa of Logarithtm is juftly cftecipcd one of 
I - th$ greateft and oioft ufeful Diicoverics in the Arc of 
Wumbers that th« laft Century has produced^ They were firft iiu 
veoced by J^ttf Nep^r^ Baron of Marcbifion in Scotland^ and by 
bim firft publifhed in Edinburgh y in the Year 1614 ; and foon af* 
ter by bimielf and Mr. Briggs^ (then Savilian Profeflbr of Geo-, 
ractry in the Univerfity of Oxford J reduced into a better Form;^ 
and pubiifhed in tendon^ in the Year 1 6^f > in the fame Form and 
M sinner as they are qfed at this Day. 

Loeai'ithms may be confidered as, and are ufually defined to bc^ 
a Series or Rank of Numbers in an arithmetical Progreflion, fit* 
ted or adapted to the Exponents of Numbers in a geometrical Pruir 
g'elfion. 

If between i and y be inserted a mean Proportional, which i^ 

/ « , or ;r^> its Index 4- Hiews that its Diftance from Unity wit| 
be but on^ Half of the Diftance o( x from Unity. In like Manr 
ner, if between x and x* we infert a mean Proportional, its Indeii 
will be I and i or i, inafmucb as its Diftance from Unity is onz^ 
and a half the Diftance of x from the fame Place of Unity. 
Again : If between 1 and x be inferted two mean Proportionals^ 

the firft of thcie will be tht Cube-Root of x, or 1/^, and i<s Inv 
dcx will be 4-9 inafmucb as its Diftance from the Unit's Place is bu^ 
4 of the Diftance of x from the fame Place of Unity ; and confe- 

fequendy, V ;i^ is expreflcd by h"^ *, whenca it follows, that the In^ 
dfx of Uniiy is o, inafmucb as Unity cannot be removed at any 
D4ftance from itfclf. 

An* 
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And the fame Series of geometriqal Proportionals may be coh^ 
tmued on the contrary Side of Unity, or towards the Left Hand^ 
;ind which therefore will decreafe in the fame Manner, or in ^he 
fame Ratio, as tlie Terms placed on the RightrHand incicafe- 

for the Terms^"^, ^^, ^^, ^*, — ,.i, ^, >?% x\.x^j 9^\ &c. 

Urc in the fame geometrical Proportipn continued, and have all the 
fame common Ratio : Wherefore, inafmuch as the Diftance of ;? 
from Unity towards the Right-Hand is poCtive, or ^x, the Dif-* 

tance of — from Unity towards the Left-Hand, which is equal to 

tJie former, i^ negative, or -^i, which is therefore the Index of 

—y and conff !:juently for — may be written ^ "^ • 

Again : As at is on the Right-Side of Unity, and pofitive, and 

i^ts Index + 2, the Index of x"^, (which is as far diftant from Unity 

on the contrary Side, or cowards the Lefc-Haiid,; will be negar 

I — — 2 

five, and r^ 2, jand confequently ^ is the fame with k : lo 

Jike Manner, x ^ is the fame with — , and ;v chefamewiih 

— , whence it comes to pafs that the negative Jndic^s Ihew that 

ibc Terms, to which tb.ey belong, are ^s far diftant from ;Unity 
loward tnc Left-Hand, as the Terms whofe Indices are the fame) 
and jjofiuve, are removed fiom Unity on the contrary Side, dr to- 
wards the Right-Hand. 

Again : As between i and x, in the Series increafing from or on 
phe Right-Hand of Unity, may be infertcd a mean Proportional, a$ 

^T, and between this mean Proportional and Unity be inferred an- 

♦ 

other mean Proportional* as i/ x, and between the laft mean Pro* 
portional and Unity be inferted another pican proportional, ^5 

y^^ &c. whofe refpedive Indkes ^ill be 4^, 4^, 7, &c. fo betweea 
Unity arid the next Term — , in the §eries ^epreafing from Unity, 
ior pn the Left-Hand of Unity, may b« inferred a mean Propor^ 
/ionalt ^s --=, whofe correfpondent Index will be — -J- > *nd, a^ 
gain} between this qnean Proportional and Unity may another mean 
J'roportiojial, as -^, be infertcd, whofe correlj^ondcnt Jncie^ wilj 

be 
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i^ rr 4* Md between this and Unity may another mean Proportional 
be iiderted ; the Index will be — ^9 Sec. iand as ihis may be done 
between any other two Terms of che ProgrelHony i( fpliow} that 
between any two Terms may an infinite Number of mean pro^ 
pordonals be inferted* wbofe refpe^liye Indices will become the Lo- 
garithms of the refpedive Terms to y^hich th/^y belong ; and th,e(e 
mean Proportionals, tl;e greater they are in Number between the 
two Xerm^ of any Ratio, the nearer do they approach to a Ratio of 
Equality, with their correfpoqdent indices or Exponent^, 

Hence we are let inip the Reafon of the ancient Way of making 
Logarithms, »nd which was made Ufe of by tlaeir firft Inventors, 
find chat was by a continual Extradion of t^e Square Rpot. In Orf 
der.to.tbis, they firft extracted the Square Root of iq, and having 
fiontini^d that Root to a very great Number of Places, they extract- 
fid jthe Square Root again, and fo on continually until they at laft, 
fifter 54 fuch Extradions, obt^iqed the Number looooooo oooooo 
Pi278i9i493200323442. Now if this Number be firft fquaredl 
then cubed, then raifed to the fourth, fifth, &c. Power, if is very 
certain th^^t, as their Inc^eafe in the feveral Produ^s arifes but by 
How Degree^, tl^ere will among them be found fuel) as are extremely 
near in Value to the natural l^umbprs 2, 3, 4, ^, Sfc. and confe- 
quently, by what h^s been already faid concerning the Nacurje of Loi- 
ganthms, thofc of. the natural Numb/ers 2, 3, 4, 5, &c» will be 
«pQunded by the Exponents, or Number of Multiplications, 
which formed the Froduds refpie^fvply equal (pr nearly fo) to the 
liatural Numbers 2, 3, 4, 5, &c. Here we fee the Reafon why 
the Logarithm of i is o, or rather, tb^t one has no Logarithrp, 
becaufe the Quantity to be continually involved m^ft be 9 fmall 
Matter greater than i ; for if it be J|efs, the Powers will decreafe itl 

If Logarithms are made only to fevcn Places of Figures, which 
are fufficient for common Ufe, twentyrfive fucceflivc ExtVadlions 
will do fof that Purpoie ; that is, we need only extraft the 
33554432 (or ? raifed ro the 25th Ppwer) fepot of 10 ; becaufe 
in that Root there will be found feven Cyphers before the firft fig- 
nificant Figurrp after the Unit : In the Courfe of thcfe pxtra<aions, 
the Penomlnators of the'Frafltions, expounding thofe Roots which, 
are nearei}: in Value to any of the natural Number^ 2, 3, 4, 5, 
&:c. will point jojjt their refpeijive Logarithm^. 

Some have confidered the Narure of Logarithms in ^ diSereoc 
Manner, by /ejeSipg the old Definition, Numerorum proportional 
liuvi xqHtdiffer^ntes Cofnites^ as infufiicient lo define them fully, and 
iDtroducing another, wherein they are faid to be Nutperi Rationem 
i^ponentes \ and cpnfequently, by this £)efinition. Ratio is confi- 
dered as ^antitasfHtGenerisy beginning from' the Ratio of Equality^ 
or I to I :^ o ', Ipeing ai^rn)ative wheh the Ratio is inpjeafing, as 

K ^ of 



id Qm^endiotti and fofik Mttbkis 

of Unity to a greater Namber ; but nrgatifre whm drereafiiig 2 
Logarithms therefore expound the Phce or Qr«kr that crery Nuon 
bei- obutDS from the Unit's Place in a contimied Series or Scale oi 
Proportionais indefinite in Number. 

. Thus, if between Unity and the Number lO, there be fuppofed 
f ocooooo» &c. mean Proportionals ; that is, if the Namber to 
hk placed in the loooooooth Place from Unity, between t and t^ 
there will be fotmd 3010300 of foch Proportionals $ that is, tbd 
Number 2 will be placed in the 3010300th Place from Unity ; be« 
tween t und 3 there will be found 4771213 of the fame Propor* 
(tonals, or the Number 3 will ftand in the 4771 a 13d Place in thi 
indefinite. Scale of Proportionals : Tbefe Numbers looooooqn 
3010300, and 47712 18, are therefore the Lc^arithmsof 10, %i 
and 3 ; or, more properly, the Logaritlum of the Ratios of thoft 
Numbers one to the other. 

. Again, if, between Unity and the Number 10, there be fuppolUl 
in indefinite Scale of mean Proportionals, whofe Number )a 
23025851 ; that is, if the Number 10 be placed in the 23025851ft 
Place from Unity, in the indefinite Scale of Pr(^>ortional8, between 
I and 2, there will be found to be 6931 471 fuch mean Propor* 
tionals; and, between i and 3, there will be found 10986122 of 
the fame Proportionals : So that if the firft Term of the Senes be 
called X, the fccond will be**, the third x\ &c. And if the Num^ 
bene be fuppofed to be the loooooooth Term in the Series, the 
Number 2 will be the ;o 10300th Term, and the NuiUber 3 will be 
the 4771213d Tel-m in the fanie Scries 5 and, confequently« 
^tooooooo -- ,0^ j^,o.o,oo -. 2. and ar*7v»u — ^^ &c. And again, if 

.the Number 10 bb fuppofed the 23025851ft Term, then the Num- 
ber 3 will be the i0986i22d Term in ctie fame Series } andconfe- 
quently, in this Cale, **i«*^»5=: lo^ a:^'*' • = 2, and ^c'"^^'*^ = 3, &c. 

And as the indefinite Number of mean Proportionals between any 
two Numbers may be afTumed at Pleafure, hence Logarithms may 
be of as many difierent Forms (that is, rhere may be as many dif- 
ferent Scales ot Logarirhms) as there can be afilimed different 
Scales oi mean Proponienals between any two Numbers. Every 
Number therefore is fome certain Power of that Number which is 
placed next to Unity in the indefinite Scale of Proportionals be* 
tween Unity and the given Ncmber, and the Index of that Power 
is the Logarithm of the Number. 

Logarithms therefore may be of as many Sorts as you can afiuine 
different Indices of the Power of thatNumber whole I^g. is required. 

But fince Fluxions and the higher Geometry have been fo well 
•underftood. Mathematicians have directed their Views towards fa- 
cilitating thofe laborious and operofe Calculation^ formerly made 
Ulieof for conftru6dng Tables of Logarithms^ by Help of con- 
verging 



irerging Series «nd other Means, whereby the jLogarichms of any 
propoleid Numbers may now I;)e obtained with very little Trouble, and 
which we fhat] endeavour to illuJFtrate by the following Examples. 

Let p be any Quantity propofed, whofe L9garichm is required. 
Before we proceed to an Inyeftigation thereof, it will be neceflary to 
ihew, that the Fluxiqn of ^nj ^antity N is to the Fluxion of its Loga^ 
riibm as N i$ fo the Mod|iltis^/i^^ logarithmic Syftm. 

For the Quantities and their Logarithms being fuppofed in In* 
creafe or Decreafe together, when the Quantity increafcs or de- 
crcafes at the fame Rate as its Logarithm, it is then equal to the 
Modulus. Suppofe this Quantity to be M, and fince the Fluxion of 
N is to the Fluxion of M as N to M, it follows that the Fluxion of 
N is to the Fluxion of its Logarithm as N is to the Modulus. Hence 
if N 1= A*, a being any invariable Exponent, the Log. N = ^ x 
X-og. A ; confcquently, the Fluxion of N and A being fuppoled 

equal to n and ^ rcfpe^ively, -j-p = *-^ — ^ ijtpd n = ' ' = 

!N A • A 



a '■^ X 
Now l»t the fyppoftdOganiUy/^ made cqpaltp 1^ ' , ihen 

♦ . ■ ■ • . 

will JL = •£_ + ^ : ; confequently the Fluent of —^Qt 

f a +.X ^'^x p 

XX* X^ ^ ^7 

Log. p zziM into the Series — + -i 1-* h &c. 

a sa^ 5a^ ya"^ 

Suppofe Napier\ or the hyperbolic, Lpgarichnxof 2 be lequired. 
In this Cafe the Modulus M i z i, and if we furthe r fuppofe azz 

J, we fhall have Log, ^ =2 X * + '^ + — + — + » &c. But 

3 5 7 

bccaufc p is here equal to 2, we have - — '— == 2, and confcquently 

— ' 

Af = I, then (per Series) Log, 2 is equal to 2 X t + 



^7X3 



+ — ~+ 



243><5 f^^^7X7 1^683x9 177147x11 159*3^3X13 
::= .693147; which being multiplied by 2 gives 1.3^6294 for 
Jieper's or the hyperbolic Lpg. jof 4. 

Let the Logarithm of 5 be required. 
The Log. 44. Log. 4 = Log. 5 5 therefore (M and a remain- 

JDg as before) taking ^ = t, wc Ihall have | = -^-^ — i whence i$ 

1— ;? 

zz ^ X* zz Vt : Then (per Series) 

K 2, x;^ 



$i 



tt^pinMout andfadie Methods 
ik i± ^ SI itiiiiiii -f I sc .mill/ 

*'=-^ac ^37171 43= .45724 
*' = |f7 = ii% -i- 5 = '33* 
*' = g7=i i2i^7= .3 



;iii57i76 



ftht Lbgi of 4 
The Log. of 4 

The Log, of 5 
I'hc Log. of 1 






•"3 '43525 
1.38629400 

i— - 

1*60943752 
169314700 



The Log. of 10 iS 2^30258452 

tlaVing §ot fhe Logarithms to the following Numbers, w^icH 
tre eadly obtained by the foregoing Series, we may find the Lo-s 
garithm to other larger If umbers whatever of the hypcurbolic Kindg 

^ 2 = .69314714^ &€• 

3 =: 1109861228 

4 =J 1.3861942* 

5 =: 1.60943780 

6 r: 1.7917594^ 
1 — i-9459io'3 

8 ra 2.0794414^ 

9 =: 1.19722456 
JO = 2.30258494 

Jic of 3625 were requir^d^ 
Log, 10 = 2.30258494 

i 



Log* of ^ 



Ui)pbfe tiie kypcrbo 



£:jL 



jjk 



Log. too == 4.60516988 

Log. 36 i= 3-5835'884 ^ liOgi 4 + Log. |a 
t . 

8.1886887a 

Log» 2^544 4- Log; 3606 =: %6%si Herefoi^ p it iijf ri 

1 --iji 
.54.^^ and ronfcqucntly /(f 3 ^tT, and Af* s: Ti4rt* thett (per gc^ 

neral Series^ 



Si 



' Jor tdnjlfuilihg Logdritbmsi 

2S9)l*OOOOOOy &c. 

SJ52iJ .0034602702^12 -f I =:: .6034^0207611 

41429-^3= ^3809 

, r ** , k tj 

•003460221421 

i 



•006920442842 

Log. 3600 =: 8.1886^872 

Log. 3625= 8.19^609162844 
Acquired the Logarithm of 7 1 5632 1 5. 
Log. 10 =: 2.30258494 
6 



13.81550964 
Log. 72 3= 4.27666598 = Log. S + t^g. ^ 

' • , t -. 

Log. 72000000 =i 18.09217562 

Log. 72000000 — Log. i4444rrY ^ Log. ^i$6i2t$, 

therefore is equal to l^ ttsni I and confequently X zn 

I •*-^ X 

43678.5 I ^ I ' . 

_15^£_2_ -- ■ ^ ^, X* =: — ^ J then, (pcf 

14356321.5 328.68142243 10803.14774524 '''^ 

general Series,) 328.68142243)1.0000, &c. 

10303.14774524^00304245763? -r I— -0050424575 

281626-73= 95S 

^ <i - I ■ ■ m 

.0030425514 



Log-IJ444J^ = .0060851028 
Log. 726000003 18.09217561 

»• I I III r- wi> 

Log. 71563215 iS 18.086090517* 

Afcef the fame Miniler Inay any Logarithm I^e found to Whit 

Komber we pleafe. 

To find BHg^s^t Logarithm of any whole Kumbei' or Fradioil. 

Here N^ the Mddulu^ is equal to 2.30258500209404^68401 ^ 

9914, &c. bdfig Ndpiet*^ Logarithm of 10, WAoie Reciprocal is 

44342944819032518276511180^ &c. which put equal /»: whence 

if Napier's Log.. be multiplied by ^4 or divided by N, we (hall 

hdlve Briggs's Logarithm. Therefore the aforefaid Series will bdb 

tome 1/x^+t*'+4*^+>^+7^+iV^"+tV^'% &c. a Series foif 

Brij^s*% Logaritbmsi from which may be found th< Logarithm id 



7* 



Comfieadious 4ind facile Methis 



any Number whatever \ as wt flxall make appear in the ^lowins 
Jlxainplcs^ 

Let Srigg/ s Logarithm of 2 be required* 

Here 1^5: T, x*=ii then, (per Series,) 
ip^ = a2 89529.654602 16^ 

9Pfe^ — ■!■ ■■ r: .3216996162246 
9 

2f«» 



2pX^ 



tf^ 



2pX^ 



%pX^^ S ' ' -'■"" zs* 
•«- 9 



•357444018037 

.397i^op;tQO^ 

«44i2.8^9iii 

,490321012 

.^544Soji.a 






1!^*' 



9 



.Ji?**' 



9 



.«7259S 

^747J« 

•8303 

.922 

.182 
.II 



Thefe Values being re* 
fpeftively divided by the 
lumbers i, 3, 5» 7» &c, 
and Che fev«ral Quotients 
^dded together, (fee the ge- 
neral Series,) we (hall have 
^Briggs^s Logarithm of a 
:^ .50102999566398 



^602059991 32796Z1L.4. 
•90308998699 i94=:L.t« 



Let Briggfs Logarithm^f $ he^equirifl* 

The Log. «f i + Log. 2 ;r l.og. 3. Wpie * jr^, **•= Vr* 
-Now it is nbVtoufi, frem che iaft Exaf^pAe, t^ the Tal^k ^f 
•Logarithms m^y be «aftti»u«d by Divifion oniy. 

43 



f&r timjiru&ing L^drkhmtl ^% 

5).868588§63$o65036 

ThefifVjikti beb^ lefpeaiveljr divided 
by the Numbers 1^3,^, 7» &c. and tb« 
fever^l Quotients added together, will giv« 
th« llpgiiof i =: • 1 7609 1 25905568 

.30102999566398 rsLiiv 

*477i 2 125471966=: L.j; 

.77815125038364=2 L.(?* 

. < — 

.95424450943932 =s L»9» 

Let the LogartthM of 7 be ripquired. 
t)xt Log. I + Log. 6 =t Log. 7i and in thUCafe* ;s -^^z^ 

•• Trr* 
•Then 

i3).8685889?38o65036 



«5).« 


7371779276130! 


^5) 


•69471 171 1045 


»5) 


,27794846841 


«5) 


.1111793873 


t5) 


•4447' 754?- 


25) 


• i77l>870 


25) 


.7'»54 


25) 


.2846 


«5) 


-inl. 



• B If 

Then, (per general Seriei,) we have* 
)63f ' ^ 



t69).o668 1453567742"' 
169) .39535228211 
169) .239^36261 

169) .1384238 

J69) .8190 



Thefc Values being refpcdlirely divided 

by the Numbers i, 3, 5, 7, 9, and ii* 

^and the feveral Quotients added together* 

vre have .06694678963051 = L. it 

•77855»2io38364 = L. 6, 



.84509804001415 z^ L. 7* 

1 .00000000000000 nL.ib. 
.30102999566398 =: L. 2. 

.69897000433602 =: L* 5. 



Having thus calculated the Logarithms to the nine Digits* we 
may obuin Briggs^s Logarithm of any affigned Number, and to 
What Number of Places we pleafe, by common Divifion only. 

Let the Logarithm of 7346 be required. 

The Log. 2ii- + Log. 7000 = Log. 7346 % then x 32 ■ ^^ - f 
7000 14346 

J ^ = ' JJ.^ ;jj ^ » Then, (per gc- 



41.4024277456 
BcnU Series,) 



1719.1329144559 



4t; 



m% Ompendioifs and facile Metb$di 

4i.4624?7745)-8685889638o65036 

I7I9' 13291 4559)*Oj?P94882o68oo297') Thefc Values being dir 
17 10.132914559) .121856899502 I vided by the Numbers i, 
I7«9-<329U559) .708^^767 >j, 5, 7, and 9, and the 

1710.132,014555) •4i?3i 1 fevcral XiJl^otients added 

.24J together^ w/s have thq 
« 7^46 

,Los-r^== •0*095288399+92 

i^d^ l>7 the Jaft Sample, Log, 7000 = 3.84^09804001415 

Log. of 734^ = 3.86605092400907 
Acquired ttc Logarithm of 1234556789. 

Logi "^"^^^ ^ ^ + Log. 120P000000 =1 Log. 1234556789, 
Tbp Value of ^ is herf ccjual to ^^^^^^^^gg ^ ^, ^ 
Then (per Scries) 



4963.328914594 

7o.|5o|97i88).8685889638o65p3^ 

4963,32891459 ) Toj2328994904^7") Thefe Values being di, 
I963 32891459 ) .248401790 f vidcd by the Numbers i, 

4963.32891459 ) •50°4713» 5. and 7, and their -It - 

^*^ * '^ •^'' .lojvcrai Quotients added to, 

gether, we have 
l.og.4^|||Ji-UU = .0123292601063 
^Qg. 1 ?oooooooo = 9.079 1 8 1 24604762 

^ Log. 123-^.556789=9.09151107205825 
Here the Logaririims of 2, and 6, added together, give the 
Logarithip of I2» which makes it x:onyerge very faft. 

• ' Let the lyogarithm of 396417457736 be required. 
Log.||^^;^S-j44i^ ^U+Log 360000000000= Log. 396417457739; 

3^2211^22JL- i- «• = ^ 

* = ;564i7457736 20.77073757, '43»-4^333i^2.' 
Then (per Series) 
?o.77073757)-8685889638o65036 

4qi.4235392 ),04i8i79i623330 ^hefc Values }?cing refpc- 
l3i435392 .969300755' U'vfJy Abided by the Number 

lfi.42^5392 'g.22467498>i, 3. 5» 7. and 9, and there- 

in r2??392 !52077 I ver^lQuoiientsadded together, 

^51 4235392 ) 5 ^^// I ^^..^2r b»vc the 

Log. 



^ 360000000000 r D / /yy 

Log. ^ 60000000000 =2 t i>5g6302 50076728 
Log. 396417457736= 11.59815277203525? 

Here the Logarithms of 4 and 9 added together ^iv^ us theLo** 
fearithm of 36 j fo aft*r the fame Manner for any Targe Number 
whatever, when we havd once got the Logarithm of the nine 
Digits. 

But it will converge fafter ftill if we take the two neareft Loga< 
rithms, whether greater or lefs^ as in the fdllowing Example^ 

Suppofe the Logarithm of 291208^644528656 were required. 

Log. 300odoooooooo(5oo-Log. ^°°^°^°^^°^^^ «* Log- of 
191201*644528656. Here^- ^^^'^^-f^^^T^^-. ■' '„ 

"^ "^ "^ 5912082644528950 67.1459108 

9^ z=— -i- ^ ' ■ - ^ : Then (per general Series.) 

4522.01251932 ^^ ° 

67.2459108 ) .868588963806503655 

4522.01251932) .01291660642964350 ThefcValues divided by 

4522-0125 1932) .285638449129 i,3,5,and7,^ndthefe. 

&c. ,63166222 vera! Quotients added 

.1.396 together, 

n_ tl 1 n^n r X 3OOOOOOOOOOOOOOO 

we (hall have .01291755868414169- Log. 1^^,082644528656 " 
y 5*477 12 1 2547 f 966243 z: Log. 3000000000000000 
15.464203^9603552074=: Log. 291208264^528656 

Here the Logarithm of 10 and 3 added together gives the Lo- 
garithm of 30, but fomething too much, though nearer than any 
under. 

After the fame Manner may the Logarithm be found to any 
Decimal whatever. 

Nott^ If we have the Logarithm of 30, we have alfo the Loga- 
rithm of 3000000000000000, by altering the Index, as in the fore- 
going Examples. 

The following ufeful Table of equi-diftant Ordinates (whofc 
Conftrudion (hall be fliswn farther on) for approximating the 
ijircas of curve lined Planes^ Cubation of Solids, &c. willlikewife 
forniQi us with a very eafy and expeditious Method of calculating 
Hyperbolic Logarithms, 

L> 



74 



Co^pendi$us and facile Methodi 



2 



3A+4Bic-g- 



A+3Bxy 



— ^ / 



7A4-|2B-f-i2Cx~ 
.90 



»9A-f75B+5oCx~- 



288 



4'A+2i6B+27C+272D>c -^ 

o4>0 



8 75*A-f-3577B+i323C-t-29»9Ux~^ 

In thU Table A denotes the Sum of the extream Ordinates, B 
the Sum of thofc next them, C the Sum of the two next following 
Akr*^ *"f/°oni /isputfor the Number of Ordinates. or the 
AWcilla, which IS divided into as many equal Part* »/»w one as 
there are given Ordinates. 

^^ExampU. Let it be required to Hnd the Hyperbolic Logarithm 

*JT^\ A"'^'^" ^"°'^" ^^^ Hyperbolic Logarithm of am. Num- 
• her denofed by ,-f.x, is as the Area of a Cur J, whoft Abfciffa is x, 

and Ordinate -— , therefore to find this Area, or the Log. of 1 +x, 

let * be foppofcd equal to i, and divided into fix equal Parrs, then 

we fliaU have the feven following cqui-diftant Ordinates -i- 

-^,-1 L_ ' ' ' u • 6 6 6 6 

't'6'^' »-t t' H^f — i' T+f' '^' « '» 7» T» 7' TS' 

— , — , and therefore according to the Rule, againft the Ordinates 

in the Table of Areas, we have this Procefs. A=i+.i.=:i?=, . 
P_o 6 108 6 6 91 /c 

2 ^ " 

^'^y-*^^^^ and 41 A = 61.5. 2163 = 302.9610384.270 = 

36. 



for ConJiruSting Logarithms. 75 

36.45.— 272D=i8i,33333, thcrrfore 41 A-f 21664*2704-2720 

is here equal to 582.2443717, this multiplied by -3 — r=:r — ("for in 

,-, 840 040 

this Cafe hzxTLi) gives .6931479, which is the Hyperbolic Log. 

of 2 =1: i-f^^i-V^* and would have required more than Nini: 

Hundred Thoufand Terms of the common Series x— i**+ Jx^— i 

*♦, 6?r. ' • 

• The.fpHowing Rul^ for computing the tabular Logarithms will 

be found very ufeful, in order to which. Jet 49 ^ be any two Num* 

bers, of which ^ is the greater, ^\xta\bz=L^^ znd b—a^d^ alio 

aflumeicz. 8685889638, ^c. then ihe tabular Logarithm of tf, t 

4re as follows, ^'a^ 

s 3J» 5** 7J* (Where A, B, C, 

Term going before refpeftively. But we may give an Approxi- 
mation fuificient for makine the Logaiithms to more Places than in 
moft Tables now uftd. Thus, 



L ; «=L, : k 



3j»— i» 



l.:.faL:-+^^ 



3'*-^ J 



or^ 



, ni lis*— 4^ . "% 
s iss^—gd* I , 

: a-\- — X -^-T j;=L • * 1 

J 15/*— 9<^ J 



L:3— — 
L 



Thefe Approximations are but Cwrojlarits to a general Metho4 
of convening a (low converging Series into another conveigin^; 
very faft, as. may be feen farther- on.. . W«f fliall ilhiftrate both by 
an Example, let it be required to find the Tabular Logarithm of 
II, the Log. (^ 10 is r, Jience s and J in the above Expieflions 
are refpeftively a i and 1 •, therefore by the Series, wc hayc this 
Operation. 

L : « = 1.00000000 

— =A = o,04i36i38 - ■ 

-^A=B= .3126 



L : « +.A -J- B -1" 0=1.04139269 = Tabular L^c^bm of i r. 

L 2 Or, 



7^ Cfmffn^m andfadle Metbefff 

Or, by the Approximations --^-r — 2Z. g-.__- and -^ n: — •, 

thprfforc^i- — -gfc v ' * — '--'—=:*94 13^^69 to which add i^ thp 

f^ogaridun of 10, then wc haye 1.04139269 for the Logari^fain of 
I f , a$ ibund t)y the Serin. 

But if a and ^ -I- 2 are two even Numbers, then ^-4-1 is an odd 
^umher, p!atyzzia^^4a^f^t\ktik the Logarichifi pf 44-1 i^ ex- 
profled tiy c|ii8 Scries, VK. 



9 ■ ■ ' 



ironverges fo fdh tbet is icfrce wprth while to u& any Alifs %P fcndff 
i^ nnerc €afy in Pra^ice, however fome m^y bp d^^rous tq i^ave ai^ 
A|>ptoxiaHt(ion^ which i# as fgllows^ t^/:^ . 

L : tf 4-i =s I IL. : ^ ¥ «-|-2+^ x > ^_ . Tft exetnplify the a*^ 

bove Series and theie Appro ximatio ns by an Ex^ple, let 4 = 2^ 
thenjcsiy, 44-i=3» i»nd ^^tf+in 8, whofe Lo gariri irft, taken 
from the Tat)les,is 0.9P3P900, and therefore Lpg> <i+i or 3 » Ct 

qual to 0.45 ' 5450+-434« J44« ' 9 « "^+777^+ J^Tts* ^^' ^ 
0.4771211547: and agatq the Logarithm of 3 = o*45i545b+ 

.8685889638 af-iL.z::o.477i2463 fciy the firft ApprpximatioD, 
1732 

or l}y the fecond equal o.45i545Q4-.86858'89638if -ii|-g:g[ 

0.471213. If greater Accuracy be required in approximating^ 
then retaining the fame Letters a^ befpre, 

The Logarithm off being given, the Logarithm of jp+jr is aft 
figncd by this Theorem, L<^. jTfJ - Log p = -~- muUiplic^ by 
riie Series, 



12 p-\J - ^ 



^ CtnfiruSing Ltga^itim* 



97 



p ' i6o pi-y^ fJ 



^^% sss- i, ate. 

laoo /-j'j' p^ 



^ence if we fuppofe ft^i, and/:;:!, becaul^ Log. i=:o, it fpltowi 

that the Log. of %zz j into i4---^-L,>-^ . p!^ . . . t .f i » A' ^^^gcc, 

^.6^31479. And ty fuppofing jcij, wc have Jic JU>g. j^si-f- 

~- . '\ ■■^^^■^" - &c. 

72 360c 8 X7~i26o?c 32x343 

It farther appears that it ^ denote t|)e q^CQ& of the Lcjgarithtn 

pfa-\-d above the Logarithm of a^ or meafure the Ratio of ^^d 

to ^, then 4 the Difference >of the NuBtbers m^y be fowd by di^ 

viding i» jr by the ^eri^ *--7"+7^-^+'-^--&^ 

We Ihall next proceed to (hew the 
Conftruftion of cbe Tdble ati^. 74* for 
^proxiiTiating the Hyperbolic Loga- f^ 
nthmi of given Nyrnbers. In jorder ^ 
to which,let Kf Q^ R A, SP^^c repre - 
fenc equUdiftant peipendkolar Qrdi- 
fMc% to the Am of a Curve M APV 

whole Eqy^tionii,7»j •+ *x4'/;v*+ ^^ 

kc, where Wbindsforany AbfciffaiQT a' 

andjr its OrdinateTO. Then bccaufcj^tr^i^ bx-^-cx^-^^dx^ &c. wc 

(hall hfwe>x or the Fki«ion of the iBdefiiritc Space QJMOT 

7?^^^pc^(9(^x^d9fli;^ &c. Yrksok Fluent tfx-i + — \ &c. 




T, 



cx^ 



or, which IS the iamcthinR,;PX »+ — + 

2*3 



i;^3 



&c. is the Area 



pfQMOT. 

If there arc no more than two Ordinatcs, QM, RA, then witl 
;h? former be defined by a and the latter by a+bXy whofe Sum di- 

Tided by 2, gives tf+-— , which being multiplied by QR=x, be- 

pomes tfX+£? and is manifcftly the fame with ^H-— x ^,that is the 
2 2 

Space QA is equal to QM+RAx^nA x — , by putting A for 

the Sum of the Ordinatcs, and / for the-Diftance QR. Now Ice 
QM=y^ NR=y^', PS=9p'^' rcprcfent thr?e cqui-diftant Ordinates, 

fhcn by the Equation of the Cqrve, and putting* QR=RS=:-—> wc 



5? 9 Compendious and facile Methods 

b^y<3f'zza.y"=urjr.^L. andy" = a^^H'cl:. The Are« .<^ the 
* . 4 . . 

pp9cc QMFS is exprcffcd by iti-fLj, ft^l pr T^f^bH^ k ^ 

3' o 

yhcrcin for tf, hi, andf/» fubftitutc their refpcdivc Values in Terms 
ofy»y'y and>'", fojind frotn thp above Equations, whence it win 
appear that dcgr', shtziiy'f-^sy'—^f^^ aijd 2fJ*=4y'"^Sy'i^ 

4y', confcqocntlylS^fiPFiW'x -jr is expounded by 'y-f^!!'\^f 

-^ —, and ify'+y'-'j the Sum of the ejtream Ordjnatcs QM,SP, 
be denoted by A, the middle one RN by B, we (hall have A*flB 
■^ — , which, tpgether Y«h thp foripcf Ax-;-, ate the firft tw0 

Theorems in the Table p, 74. ■ " 

The fame Method of Demonftration might be extended to an^ 
Number of cqqi-diftant Ordinates, but as there would be fomb 
Trouble in getting rid of the Quantities^,, c^d^ e^ &c. The folr 
lowing general Inveftigation may be thought preferable. 

Let ay by <, dy €y &c. ^ a Series of increafing Quantjtics, theii 
^hc Value of any Term in that Series, whofe Diftancc from the firft 

is denoted by «, will be ^ir A+« % ?I— B+» k 2I1L^ 2z2c+« ^ 

2 2 * 3 * 

2lll 5jc 2^ X ^^^D, &c where A reprefents the firft Term h-^a 

234 
of the firft Differences, B the firft Term c— aH-^ of the fccond Dii^ 
fcrenccs, C the firft Term 'd^%c^'ih'-a of the third Differences, 
D the firft Term tf— 4^+6^— ^i-fea of the fourth piffercnccs, anici 
fo on for E=/— 5H- r o^ - 1 0^+ 5^ — a^ &c. 

For, Gncc *-^A, f— i^-f^czB, &c. we (hall by Tranfpofiii> 
tioh have 

r=2^— i»+B 

^rf 4^— 6rf 4^— tf-l-D j 

/= 5^ — I oi+ 1 Of — 5^+ i?+E^ 
&c, &c. ^ &c. &c. 

where, by taking the Value of b^ as found in the firft Equation,' 
and fubftituting ic in the reft, there comes out • 

.\ - ' ^ 



for CoiifirudUng Leganthmi. 
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rfc= y — 3 A — 2tf+C 

f—S^-^ ^ <>^+ * 0^—5 A— 5tf-f E 
&c. &c &c. 

sn which the Value of t^ here fbund, being fubftituted, we next' 
have' 

4/=:tf43A:|-33+C , . 

.<=4i .g^i— 8A— 6B+D' . 

/=:5^— Ioi^-6H^i5A+^oB^rE; 
&c. &c. &c. 

In like Mantief the Values of ^, /, &c. aft found to b6 ^'4-4 A 
+6-B+4C+D and a+^A+ioB-f ioC+5D4-E, &c. Where the. 
Unctas, in the Value of each of the Terms b^ r, d^ &c, are, it is 
manifeft, thofdof t Binombl raifcd to that Power, whbfe Index is 
equal to the Number denoting the Diftance of that Term from the 
firft in the Series; therefore the Value of that Term, whofe Dit 

taoce from the firft is denoted by », will be cr^nK^rn x ^^^ >c B 

23 
Suppofe 41, \ r, ^, ^, &c. to , 
be a Curve of any Kindi smd" 
Atf, BA, Cr, D^, E^, &c. gjvcQ 
OrdiBacei thereto, at equalDIi^ 
tances, but not very far from 
each other, then to approximate ^^ 
the Area of the Curve by Means 
of thofe Ordinates; let ha^a^ 
Bb^sby Cc^Cj D^=ri/, &c. 
AB=BCt=iCD, &c. =py and 
theNiAnber of given Ordinates, 
Aj, B^>C^ &e. equal to n Hi; 
putting i— <?s=A, r— 2H'^=*B, 

iZ—jc+j*— tf=«C,tf— 4i+6ir— 4*+i^=D, &c. Then that Ordinate, 
#hofe place from the firft is dtat>tcd: by », or whofe Diftance from 
the firft is n Times, the common Diftance will, by what has been 

determined above, be ^»A+» >c B+» x ^^^ ^ " * C + » 

* * ' «j 

X~-x^^^X^^^D, &c.' Wherefore, if np, the Diftance of 
* 3 ♦ 

this 




8q CompeiiSotu andfaeilt Methods 

dus Ordinate from the Point A, be put -iiit. ahd JL be fubftitute^ 

abovej inftead of its Equal (») Wtflfcrfl hiytf a\-t^^^ x^^^+ 

p p 2p 

— jt^^^x^^^^.*c. equal to tfi« OrdlnatJf, Xehofe corrcfpohd- 
/ 4/> ip 

Ax 
log AbfcilTa is x> which reduced to fimple Terms, will be a-h-rr 

•4 — •—--4- — — i+ -i — L — 1 r__ — ,&c.hence 

%p* 2p' 6pi 2j>»' 3f^24p* 4/J^ 24/>* 4/ 

it is nianifcft that the Equation of the Curve is y^a^ ) - .^ 

Bf+^&c. therefore j,x.«^+^?^-?'^+^T and 

i_ <?t • • ^A^* , Bx3 Bx» Cx^ ^ . , . 

the Fluent, vtz. ax+ — +:?-r— 1- , &c. is nearly equal 

to the Area of the propofed Curve, AakdgG. 

Hence if ;ir be =1/, or the Ordinates given be only j, hj and r; 
then A being =:^— ^ B:a«f— 2W-11, C=«^i &c. f^k^ included. Area 

^x4-— 4.~, &c. will be — 1 — ^xx: But, ifx=3^, or four 

Ordinates Cy bj r, and d be given, C will be =//— jr+'ji— tf, D=^^ 

&c and therefore the included Area, equialto ^ ^ T X^: 

o 

Moreover, if 5, 6, 7, &:c. be the Number of Ordinates given, then" 
the required Area, by pfocokding in the fame Manner, will cohficf 
^^ 7tf+3?H>iar+3^^7^ y^ 1 9^4-75^-h5or+50^4-75H-i 9/ 

90 ' 288 ' '^ 

;,, and 4tf^2ly^-2y^-2^7J^^^ g^^^ ^^^p^^^ 

tivcly; whiere x, in ealch Cafe, defnotes the Diflance of the Brft and 
laft Ordinates. In thefe Expfreflions if wt fubftitutc A for the Sui» 
of thfe exirftim Gtdina^es, B for ^fce Sum of thofe next to them, C 
the Sum of the two next following the laft^ and fo on ; we l)[)ftt( 

have, by writing /fdr;?, AnB >« -^> A+jb >c -g-, JKPfzz^^f^ 

^ _, &c. the Theorems for approximating the Area of the 

Curve with 3, 4,- 5, &c. eqtii-diftarit Ordinates, and ^rc the very 
fame with thofe in the Table at p« 74. 



fumhing Seriei iy jfyprmMMtitmi Si 

NiOti When the Equation of the ^ven Curve is comprehended 
in this Fornix v^. 7=dQ:f-RAf+S**+l'«^S &:c where Q^ R^ S, tiu 
tnay fignify any determinate Quantities whatfotter^the Curve paf- 
iSng through the Points d^ i, r^ i^ &€• wU) bt the verv Curve de<f 
fined by the faid Ex)uatiof>: Therefore^ in this Caie» the required 
Area may be e^^y had, by making ufe only of as many Ordinates 
as there are Terms in the Vialaeof y^ or as these are Uoics in the 
lude^rof the hi^eft PDwer of )r in that Equation^ increafed by one. 

Tg fiH4 iit Vakes 'cf Series ly jtppfixinMm. 

C A S E I. 
Let the Series »if«+*x*^^+w«+*Hai**°+5% &c. bft propound- 
tity and let "> — *'^ be aflumed as an Ai>i»x>zimati(» fi>r the Value 

Aereof. Then, by writing ^i!^pj:t»}»«+**«H'^&c«efllaUklve 

tjoently, when tfaie Series coHTcys fnfflelemlyfwift, M^-f^ *-f. 
«r+». «pc is equal to ^ ^r j^ nearly. 

CASE If. 

Hie Series ptopoWided being as Wbre, lei ^j^p^^ - be 

aniiined as neatly «qual tberetQi Uien, by proceeding as in thelaft 
Cafe, we (hall have / 

ax»4*3e-+«»+fli»"+*", tec. "i 
• «Pj,*+« +*?*"+», &c. >tSoj whoic^ by compork^thc 

like Terms, Ptt^, Aa=^'^-T-> ind th):reforc 



• a. ♦<■ 






'n 



.-It 



At* CASE 



itz- ' CmpMdkur Mitbdds faf ^ 

; '. .. ' . C A's' E ..III.. . 

Let- I p^a » r)J^n '^ aiTwmcd as nearly equal ^o j^.4 ix^^^^' 
rx'"+", «.c.* (the Scries lirfl: propbfed) then, by foJlowingthe above 

Method of Dpcrttion; there will come out -f^llt-P,-— *^---0- 
>.. . ,. .^^_^ .r, iliT— ^^ V— i*""^^ 

ac—bb-^bcr-qd% *"+:W . a x ;vf '^ . . " i-t-Je*"+Qx'» 
where P and Q^arc as above fpccificd. . 

Corollary. 
fieiKfe it appears, that thctitrc Value df the Series tfx^H-^^^+Hf*- 
^^m+2iu|-^^m+3ii^ &c. js nearly equal to — ^-— , more nearly equal 

tt> Ap» X .---— ^ - » and.ftdl nearer equd to> > . > - * , ^^ ^ 

a^ dc — bb X x^^d x bc—ad-^b x ur— *^>rx™+* • 
or-- 



Example, i. 
1-et the Series ^i^ /* 4,.J-.*.l._L. "fee, be propofed, in thit 

Calc irti.xr — w±:i, ir:f , »=:2, r= i, &c. the Value of the Seriesi 
by writing thefe Values in the firft of tbe foregoing Exprellions, 

•wnrcomc 6Ut Mui id — ^i-.w' 

ay*— I 
If rficJame Values of », ^, », &c, be fubftitutcd^ in the fecond 

of the foregoing Expreuions, we Iball have -3i — T for the Sum 
of the Series nearly, and laftlyby a li)ce Subftitution in tbe third 



tfXtfC — W X **+-tf X *f — tf^+^ X iZ^:— ^^ X X"+" , ... .- 

— rr ;■ .-■ - -. — rr- ; . ' ':.\ ' — — there will anfc 

..- - 's€^bb+bc^ad7^x'''hbd^cc%x''' 



fumming Smft iy Affrtfximtion, 83 

f^^^'^-55> . equal to J-+:i-+-^+&c. vtry near, which 
jwc' the Appfojcitnajtioos wp g4vc af Pige 7fl. 



.• Lot theSeries #T^+^^^ ^cl be pjropofed, then, iftthis 

357 
C,afc « being = I., K^z, . fi^A , As ^ '„ ^^t' &c tbe.Valpe of-the 
Series, by writting thefe Values in the fecon d of t he foregoing Ex- 

preffion^ willi»>me oujt equal to x x — 1* x jr^T^ 

ExAmpU 3. 

Suppofe H- y*+ . X «^+-""r~ ^ "T" ^ ^ ^» 

&c, td be tht Scries prppoundlcd!-, the^ a beiftg t=r, i=-: — ii'c^: 

gZlx— ■» *^- Tfec Value of the Series will be ' ^ 
32 » — 2 

;3 



nearly, or -^ : 2- — .- — --^ more ncariy* 

. I — ^xH K ** - 

Examplf 4. , 

• Laftly, let i!l^^+-^,--— 4t8' ^'^ ** P"°' 
. ' i.a 2.3.4* a.3-.4-5 6 .a-3-4r5-o 7-? .„.. 

pofed, then ;he Value thereof, by proceeding as above, will c6mc 
v» 60— !i*» . ** •5»»o-^6oo*» . „ 

nearly. 

fojind the Roots of Equations iy Approximation. 
Let there be given the Equation /wf+^x*+«3-)-</x*, fe. =5^, 
where <«4-*x»+fxJ hM &c. reprcfents any infinite or conycrg'ng 

iSeries, to find the Value of x. ' 

• -. •» . .... It 



$4. CmftnSws Methods for 

It tppcan from the preceding Pages, that the Value of the pro. 
pofcd Scries wUl be ncarljr defined by JLfL^ but more nearly by 

^ ■ ■ ■ ■ ■ and ftill nearer by — ^ ^ j wherein P 

aad Qibrid for -^ and -^;£« rdjpcaivety } therefore, if thefe 
tliree E^refltoos be put, fucceBtvelf, equ^ to ;r, we Audi have, 
firitt <»»JOiy-^j a«d therefore Jf=:—2L ^ nearJy. 



y I ivhence, by putting f- ^ t^A, and iLj.^B, it wiU be A**-f 

2Bx=f, and therefore xs^^\t^^ '_5. more nearly. Third, 
. A'A. A- • 

ly, «x-+-H-«P>« ^-05^— Pjty^;', or, by writing *H-aP—qy=C 
and ^^=D, . it will be C*»4. aDxsr^j therefore xcs i- 

*^C^ ^F"'^ *'^- ""'^*'^' Which three Expreffions will fcrvc 
as fo many general Theorems for x, and may be nfed^t Plcafure, 
according as a lefier or greater Degree of Accuracy ts required. * 

If the Equation given be x^^xH^y !±ix3-.l±£ < 
j_ J. ^ 3 4 3 

— -— )( ^x*> ac. 5= — - (where x is the Value of any An- 

puity, n the Number of Years, and i+x the Rate of Intereft corr 

rcfponding) we (hall, by writing i, ^^lll, li? ^!L±i,&c.in- 
•3 3 4 
ftesul of tf, hy Ct &c. in the laft of t he thr e e gen eral Expreffions, 

— I^-D, and x= •l^j*-f -^ - ~ very nearly. 

T -» vj.»— »„4 1 »--i «^^*^,M»— -I n-i »— 3^k, 

4.ct x+---.x*+— -_ ^ —-—xa-f X — X — ^x^Acsyj 

* 23 a J 4 

Then 



fummif^ Snirs ty jtffrncmatien. 85 ' 

then ma 4=1. h =lll, (JtZl ^ ?!±i, . &c. which ValUei 

being fubftitttted above, wt <h«U h»re A=2±i. B:t »f»-«V 
Ca t" - . •', Ite— !— r—— S ««w K* »— -i 

fieari^t but more nearly equal to ^]^\ ,JL^^ tnd ftill nearer 
A I v A A 

IdI* t D 
cqiud to ^J±:j +77— TT^ . Hence wc luve a ready Method for^ 
C I ^ V 

pztra^hg the Cube, Biquadrace^ &c. Root of aof gfven Quan^ . 
tity; for lee Qjeprefent diac Quantity, and kt | be taken nearly 
equal to the required Root thereof^ and let )» be mven Index» that 
is, if the Cube Root be required, let iv be |, if the Biguadx atc, 4 » 
&c. and let the true Root be reprefented by i-fa^ that in fctH-g * ' 

be =Qi Therefore i4-|.j »§=» "d bj^ expanding i+4Tt 

we have i«H< . +»xr — k s-, &c. as^,thercfore.^ir!J 
* a ** iP * ' a 

^^ «ir-=7» weh»vex+ xM-lTl^t !!n!x3, &c thcveiy 

xtr 2 2 3 

fame as above, and eonieqtKntly the Value of x is as there deter" 

piined} whence the required Value of *+*X (i+z) js alfb given. 

Suppo0ng the Value of an Annuity for 10 Years to be 8 Years 

|»urchafci ipequired the Rate of Jntereft. By com|Nmng the 

Valuet here given with thofe in the above Scries ■«- +*""'vM '*'"'' 

2 . a 

^^»^ &c. wc have )ir=ib, j=8, therefore ^/-22Z±L\_-_i.- 
3 ^ _'V«><»fi/ |io* 

^15 20 ; 550 V 5 >^~ 55^*g' 

=i^» C =rf6' '"'^ confequently I-g^- v|jV^»«i«7S 

for the Rate of Intercft required very nearly. Now accortftnK to 
Dr. Halfcy's Tahcorem, the Rate wilH)e %.o^i}^Z^ whidi ir alfe 

Very 



S6 -. QomfinJiom Metbodi.fon. 

very ncur the Truth, but not fo cxafi as the former, which is right 
iii all its Places. • » — , . ^ • 

Let it be required to extraft the Cube Root of lo, becaufe ir 
jappcars the Root.fcquired is a Uttle greattr thaA 2, kttheVjijlue 
thereof be reprefcntcd by 2+2, or the Value of k be taken tr2 j 

then,- n Wing rif, jt wll trasi^. Call, :aQd:t3»^i therefor<by 

72 48 

^efirft of thtf Approximations above given) x wil l come ou t ( J-) 

;i.0768 nearly, or (by thr laft of them.equal to^/f '-^H -^—4^) 
■ n - .: ' ;^ J. I ' J. : . ^ 196-70 • .14^ ■ 

.077217 ftill neaitn ^Hfcncc (it-f*x) the Value fought, will be 
?-«^4> <>r ^-154434 more iiearly. 

*LectheEquatiort a^^a^+iri^O w giveft to find z the Root 
thereof^ fince the Value of 2, it is cafy to percpive, is not much 
greater than 4, let, it be denoted by 4-1-x, and let this Value be fub- 
Kituted irrftead of z in the given Equation, *n(} \t wi}i IjecoYnc 
.8l^4•'5;[x+I3X*+■;f*:=:96; or 57x^^1 3i*4-x^=6i which bcjngpom-' 
paxed with the general Equatibn JX+^x^-^f x^+^x*, &c. =y, we 
thence have 4^57 ^»i 3,^^!, d^ofitc. and J=s6, whereforei by the 

firft Approximation,-^ the* Value oif x(ss -^5:) will be o. lOsS^ 

and thercfcre that of ic^^AOi^ nearly : But if a greater Pcgree of 
Exaftntfs bedelired; t^cn, 'acco*din| to the laft of the three Ap* 

groximaiions ?boijc laf4 4own, we AaU hayc p /-f^^)r=— r^ 

Q/*£=iM^JL, cr*+.i*-,Q^)=?£2. U^)^^^A 

^KaC'^bb'^ t f2 / ^^ 112 \ 2 / 112 

therefprex^^l— 4* ^_-^];?p. 10283235-, which ij p:uc to the 

laftWaac. 

Notiy When the Root of any high Equation is fought according 
to this Method, it will be convenient, and fhorten the Operatiof|^ 
very mtxch, to neglefl: all the Powers of the converging Quantity 
x^ which in fubftituting for the true Root {%) would rife higher 
than the 2^, 3^, or ^tb Dimenfion^ according as you Would work 
by ?>?, 2^, or 34/ Theorem, or as a lels or greater Degrep of ac- 
curacy is rcqui.ed. ... - \ . / * 
\.Ncte alf9^ That if, after the Value of the Root is once approxr 
imatcd, a greater Exaftnefs be ftill deemed ncccflary, the Opera- 
«&n may be repeated till yoo arrive as nAr the Truth as yqu de- 
fine, as will appear by • the following ,...,► 



* c 



fiitnming S^iis^by Approkim^tUri. 

Example. 



^ 



Wherein i25^224 4-323-^2*-f52 being given =54321; it i* 
required to find the Value .of a,, according to the firft Approxima- 
tion, Here, becaufc it is ^ty to perceive that z'is greater than 
8, and lefs than 9, write Z\xzz%\ and then hy ifivolving t^-i^i 
and ncglcfting all the Powers of x abo^e the id, We {hall have x5±r 
327684-204«o^+5i20x*, 2^« 40964-^048x^:3844?*, si3 -=5i;2 
4-i92x-f245', z*^64-f.i6;f-^>% and tKerefore 42 7624-2522 r;^' 
-r 5964^=5432' 3 that is,;252afx-^5964x*±tii529i which, by 
ftriking off mo -Figures incachTerni(to:ti0rten/thcOpcration)wiJl 

bc252X-f-59x*=i i5near|y,coDfequtntly x/ . ., . ■ ^^? V '^ \ 

, : 1252X252-^-115)^59; 

rro.41, and 2128.41 nearly. Let, therefore, S 4r + 3t be riow af- 

fumed =2-, by repeating the Operation, we Ihall have 30479X+ 

68j^6x*r:i35.92; whence ^accordirig to the ^orefaid Theorem) we 

fcallhavc=^^9Xr3S92 . f-^)=.oo4554 for » new 

304791^+6876 Xi35,92\tf^+.^^ 
Value of x;. which therefore, add^d to 8,41 gives 8.4 14454» equal 
to the true Value of 2 very nearly. 

The above Rules for Approximating the Roots of Equations, to? 
gcthcr with the following Method of finding the Area of a given 
Curve by Means of the common Parahotaj will be more fully il- 
luftratcd by various Examples, when we come to treat of the quad- 
ratutc of the Circle, and c6n{lTuAing the Tabic of naturar Sines' 
Taogems, &c, 

^uppofingtf, *, r, be a fmall Portion of ^ny Ciirvc as Kfu and 
Aig,BVC^» three equi-difts^ntprdinatesi to find an Expreflionin 

Terms of thofc Ordinates, 
and the common Diftance 
AB, thAt (hall nearly ex* 
hibit the included Area 
AC€ba\. 

Let a common Parabo* 
ia, having its Axis paral* ' 
el x6 the given Ordinat? s, 
be defcribed through the 
three Points^, by r, of the aforefaid Curve, or rather, to avoid 
confufing'the Figure, let that Curve itfclf repreient a Portion of 
fifch a Parabola; join A and C with a right LiiTe,'artd make S^T 
parallel thereto, producing Pia^ and Cc to meet SbT in Sand'T, 
and drawing 'om from any Point Vy in the Parabola, parallel to ASs 
Then vm^ by the Property of the Parabola being to Stf, as bm*^ 

to 




M kS^y o^ in the Duplicate Ratio of ^9, to bSy the Space ^S^, include 
ikI by the Parabola and the rijghr Lmes Sa^ and S^, will be i of the 
Parallelogram traSt, for the fattae Reafon that a Pyramid^ whofe 
Sedions made by a Plane PdtalKil to the Bafe^ are in a duplicate 
Katio of their Diftanees fiom theit* Vertex^ is known to be j of its 
circumfcribing Prifn). Wherefo re^ fteing B^ x 2 AB b equal to the 
Area of ACT^SA^ and Aa^Vc x AB tx> thut of ACmt A^ the for- 
mer of thefeQuanddca muft exceed the parabolic A rest ACtkaA^ 
. by iuft what the btter wanes of it^ uid therefore twite the former 
tdded to once the latter» will be Juft three times this Arta^ and con- 

fequently tte Area itfelf equal to ^^^^"^^ * ABt^hichQiiaiH 

3 
tky, fince tPAralklftdaiits of incite Variarion of Cunrature^ Co 
tt to nearly to coincide with any Ctirve for A finall Diftance muft be 
equal a^ to the Area fought vety nearly. 

Hence^ maj the Area of the whole Cunre be alio nearly found ; 
for let the AbRrifla be divided into any even Kumber of equal Parts 
ftt thePdincsB. Q D^ &c. accohling as 4 Itfs or greater Degree 
of accuracy is required, and let B^» Ctj IH &Ci be Ordihates to 
the Curve at thofe I^intsi then for the fame Realbn that 

3 3 

;xCDhctHeArcaorcE««r> «ndItb£±SCKEF. that of 

ISGifiEi &c. &c But the Sum of «U thefe Areas taken together) 

A g ,_ . 

«W — K Aa^^U^zCc 1 4l?iH-«Er+4^-f *^ff^ &c. is the Area 

of the whole Curve : Hence it appears that if to four Times the 
Sum of the tJ^ ^th^ and 6rip Ordinates, 9tc. be added the Double 
<^all the Reft, but the firft and Jaft, and the Sum be tncreafed by 
thefe two fingfe Ordinates^ and multiplied by f of the common 
Difttncci the Pioduft will be the Area fougKt. 

NWi^ When the Area of any Part of a Curve near the Vertex^ 
where the Ordinates are very oblique to the Curve, » propofed to 
be found* the Solution by this Method #111 be the leaft ttM& 1 
therefore, in all fuch Cafes it will be convenient, infteadof fuch 
Ordinates, to make ufe of Lines parallel to the Axis* of which take 
the following. 

Example* Where iticdi being a Settii-Hypetbola, whofe Ab« 
fcii& An is 10, Ordinate AE 20* and Semi^TraniVeHe Oil ad 1 
i^ is required to find an Expreflion for the Area AtfcEA* in Num' 
ber$, that ihaU be crue» acieaft* to 3 or 4 Places. 




Jof ConfiruSttn^ Logarithms. 

Plfji^ Let AE be divided into four equal S . JR 
Parts; at the Points B, C, and D, and B^, " 
C^j Ddj &c. parallel to the Axis AO, pro- 
. duccd meet the conjugate Axis of the Hy- 
perbola in the Points P, Q^ R, S. There- 
fore, by the Property of the Curve, AE* 
(400) :-ES» — O^r*»(50o) : : OP*(25) t 
'Bb^'^Oa^ : : OQl (160) : Qr"»— OA* 
: : OR» {225) : Ri^-^0«»-, whence Pte 
20,776,Qrz:22,9i3,R^iz26,too ; there- 
fore Aazz I a, Bfc:9,2 34, CctitjyOS';, Ddzz 
3,906, Egr:o ; and confequently ^-A 

9-^34-1 3^9o^+2*< 7-087+10+0 into f =127.8 cqoal to the 
Area fought. 

Examfk 2. Suppofe ECDHLE to be a Solid, generated by the 
Rotation of any Conic Sedioa about 
its Axis C)A, viz. either a Cone, 
Sphere, Spheroid, or Coniod; and let 
the Content of any Fruftum EFGH 
KLE of that Solid be required, 
• Here \{ p be put for the Area of a 
Circle, whofe Diameter is Unity, and 
a Curve as abe be fuppofcd, whofe 
Ordinate^ A^> B^, &c. fliall cveryj) 
where be as the Areas .^)cEL% 
p % FK*, &c. of the correfponding 
^eftions, then thd Area of that Curve 
will, it is manifeft, be as the requir- 
ed Content of the propoftd Fruftum : 
But this Curve is always a Portion of 
the common Parabola, except in the 
parabolicXonoid, where it degene-* 
rates to a Right Line, and therefore iti Area, fuppofin 

I. AC 

it^ill be^ es:a£Hy, equalto Aa 4-48^-}- Cf><-g- and, confequently'i 

the Content of the Fruftum, cqoal t« EL*-f 4PK*-|-Gii* >c ipycl 
AC J which is therefore to EL* yep k* AC, tlie Content of the Cir-* 
cumfcribing Cylinder, as EL»+'4FK*+GH» to 6EL\ This Pro- 
portion, if AC be fuppcrfed-crDC, and the whole Solid EGDHLE 
be taken, will become as EL*-H4QHto 6EL* where 4GH* is equal 
to EL*, 2EL*> or jEL*, according as the Solid is a Cone, parabo- 
lic Conoid, or Semi-fpheroid. Hence it appears that a Cone, a pa- 
rabolic, a Coniod.Semi-fpheroid and a Cylinder,having the fame com* 
mon Bafc and Ahitude^ are to one another as 2, 3, 4 and 6 refpep- 
tivifly.^ . N 




' - ■ ' ' ' ' ' ' K 

Table I. Brigg's Logarithms of all Numbers to ico, and of J 
J Primis under i lOO, to Sixty-one Places^ by Mr. Sharp. 



N 



Logarithms. 



N 



1 o.ooooo.ooooc.ocooo.ooooo.o'oooo.accco.oooco.oooao^oooo«ooooo.oooco.ococoo 

2 O.3OIOZ.99956.639S 1. 1 952 1.37318.94724.4^9302 

. 3 0.47712.12547.19662.43729.50279.03255.1 1530. 
4 0.60205.9991 3.27962.39042. 74777.8944}J.98eo5 
51 6.69897.0004^. 3 6018.80478.6261 1.05275.50697, 



^6768 1.89881.46210^85413.104275 
>.92ooi.28864.i9o69.58648.i98656 
i-35363-7976a.924ai-7o*»^'*«>S549 
.32318^10118^789.14586.895725 



0.7781 5.12503. 83641.63250.87667.97979.608 J3 
0.84509.80400.14256.83071.22162.58592.63619 
0.90308.99869.91943.^(8564.12166.84173.47908 
0.95424.2509^4.39324.87459.00558.06510.230.61 

I*OO00O.O0OaO.0O0OO.pO0O0.0OOOO.OOOOO.OOCOO.OOO0C.OOOOO.OOOOO.000OO.000O0O JO 



.59683. i 8745.65280.44061.40293 ii 
1.34835.72396.32396.54065.03^3501 7 
1.03045.69644.38632.56239.312824 8' 
.84002.57728.38139.17296.597313^ 



1.04139.26851. 
1.07918.12460. 
1.11394.33523. 
1.14612.80356 
1.17609.. 1 2 jgp. 



1.20411.99826. 
1.23044.89213. 
1.25527.25051. 
1.27875.36009. 
1.30102.999^6. 



.58225.04075.01999.71243.02424.17067.02190.46645.30945.965390 
47624.82772.25056.92704.101 36.27365.08627.1 1491.29474.507206 
.06836.76920.65051.57942.32843.08297.29188.38706.82718.011910 
.78238.02592.59551.53317.12922.02517.62277.78607.39478.140624 
.55681.24208.12890.08 53 0j6x228.243 19. 3 8982.728 58.7323 $.194382 

.55924.78085.49555.78897.97210.70727.59525.84843.41652.41709^ 
78273.92854,01698.94328.33703.00075.67378.42504.63973.80368 s 
0310^06980.37947.01234.72364.51684.47609.84350.02709.701587 
52828.96153.63334.75756.92931.79511.29337.39449.75989.068189 
,63981.19521.37388.94724.49302.67681.898814.6210.85413.104275 




11 
12 
'3 
>4 
»J 
16 

*7 
18 

19 



20 



i.4i497*33479'7o^>7'9644**o244c.53666.82i45.75979.i9o69.849i7.68i3i.ii6i84{26 
143136.37641.58987.3 ii88^5p837.o9765..34592.76oo3.S6592.572o8.75944.895969'27 
1.44715.80313.42219.22113.96940.48041.62224.70199.52159.24818.24891.244899128 
1.46239.79978.98956.087 33.28467.629 69.154gL9.12542.944i 7.887 15.38410.653969 
1.47712.12547.19662.43729.50279.03255.14530.9.2001.28864.19069.58648.298656 



29 
1? 
3> 
32 

33 i: 

34 
IS 
36^ 



3» 
3» 
33 
34 
35 
36 
37 
38 
39 
|4o 



1.49 136. 16938.34272.67966.67041.001 1 841 572.23037.01 5 58.3041 8.46559.383498 
1.50514.99783.19905.97606.86944.73622.46513^38409.49407.31654.27065.521373 
i;5i8si.39398.77887.478o4.52278.74498.i 395 5.o9o68,«3 1054.65714.89594.264047 
1.53147,89^70.42255.12375.39087.89052.83005.67757.57259.88715.49386.907959 
1154406.80443.50275.63549.84773.63^68.14316.67153.82514.86185.68651.932075 



1.55630.25007.67287.26501.75335.9595912 1667. 19366.37491. 30560.88 I22.805i(62 

1.56820.17240.66994.9^680.84506.89 5 39. 12944.79829.72690.1663 1.25466.1 76799 37 
1.57978.3 5966. 168 10. 15675.00723.70481.4223447 193. 1 92 1 8.85660.6 1402.172463 38 
1.59106.46070.26499.20650.1 5330.61 197.44374.C0298.58052.57776.41366.310566 39 
1. 60205.99913.27962.39042. 74777.89448.98605.3 536^3.79762.9242 i«;m826.2o8 549 



41 
4* 
43 
44 
t? 
46 

47 
48 
49 
50 

5" 

5* 
S3 
S4 



40^ 

41 
42 



T.61278.38567.1973 5.49450.941 18.49968. i8o79j9>5305.i 3633.83368.70890.073567 
1.62324.92903.97900.46322.09830.56572.24452.945 18.91141.97676.98 126.439281 
1.63346.84555.79586.52640.50881.5 3229.222 i5.88o8?.'*4884.38co9.34i45.247493'43h 
1.64345.26764.861 87.43 ii7.76777.6o692.oi029.5243oJ{ 1953.39067.01 772. 17 3939^44 
1.65321.25137.75343.67937.6316 9.1 I785.73759.i6320 .67846.9i 928v3^883^493038 45 
.. «.-_....-_,.-. -.« -.-.^ « ..- ^^ 

47 
48 
49 
50 



1.66275.783 16.81 574.07408. 15 16(^.06975. 68257.64657.oo9r3:792^2A.47295.S&0329 
1.67209.78579.35717.46441.42193.99449.20064.01598.03098.42994.78270.373294 
1.98124.12373.75587.21814.99834.821 5 3.o874»-6a728.8839o.o39i3ie53oa.7i575 5 
1.69019.60800.28513.66142.44325.17185.27238.69671.44792.64793.08130.072699 
1.69897.00043.36018.S0478.626 11.052 7 y> 56697.323i8.ioi 18.53789.14 586.89 5725 



.70757.oi7eo.97936^.36583;5i977.97583.45233.92076.96242.6i574.22622ao234i'5i 

.71600.33436.34799.15963.39829.47391.31448.43661.08951.31-128.53544.220459 5» 

1.72427.58696.00789.04563.29922.91627.25659.26955.01401.29493.77805.941030 53 

1.73239.37598.22968. 50709.88226.o4489.S3895.436^85.76474;o34i9.6 13 58.000244 54 

55 1.74036.26894.94243.84553.64610.76518.53 121.49385v1i309.c0434.45532.861 116 55 

56 

57 
58 

59 

60 



1.74818.80270.06200.41635.34329.42766.11527.37881.42040.71029.10304.349173 
1.75587.48556.72491.39883.13613.79012.04462.71512.58201.58519.34637.366845 
i.7634i.7993S'62937-*8254.65856.57693.748oi.8o224.84299.34926,2382 3.7 58*44 
i,77o8£.2'om6.42 144.19026.06563.8453 5. 14423.89267^44474.93076.52115.272857 
1.77815.12503.83643.63250.87667.97979.60833.596^3.18745.65280.44061.402931 



56 
57 
58 

5^ 

60 



i.7«53«^-9^350-»O76>O3388'574^S-i3757' 
r.79i39.i6894.98a53.87488.04429.9484a, 
1.79934.05494.53581.70530.22720.6510a. 
1.80617.99739.83887.17128.24333.68346. 
1.81291.33566.4x855.57399.27662.63217. 

.0 . . .Ot^o , n ^ , 



1 6s 

63 
64 

1^5 



66 

67 
68 



.32134.92633. 
,90874.90718. 
86681.18838. 
95S 16.0609 1. 
83540.40615. 



.78757.11340. 
,91439.76629. 
30124,70535. 
39288.77265. 
39306.92495. 



81954.39355.41868.67325.89667*69222 
1.82607.48027.00826.43414.9 1 3 16.29226. 
1.83250.89127.06236.31896.76476.83777. 



.42120.703489 
31972.487773 
71361.633661 
12478.625648 
97304.907635 



69 1.8.3884.90907.37255,31616.28050.15506. 
7oli.84509.8o400,i4256.r 



63157.76750.20936.11925.75007.368321 
06858.09496.26080.56861.3&691.179160 
32308.35439.47x41.34926.34800.012234 
30485.^8976.39898.52679.20531.054711 
83071,22162.58592.63619.34835,72396.32396.54065.036350 



66 

67 
68 
69 

70 



71^1.85125.83487.19075.18609.28294.35035.42913.52704.19901.60039.19762.766499 
7*|».8 5733.24964.3 1268.4602 3.12724.90683.70969.87048.27372.76771. 7353 5.9101 37 
71,''863 32.28601.2045 5.90107.43869.00470.308 53.44528.68255.3 1 165.74851.100020 
74j 1.86923. 17 197.30976.19202.21 895.84263.62247.47 5 11.6257 1.62842. 10879.281074 
75- '.^7506.12633.91700.04686.75501.13806.11 92 5. 566 37.49 101.26647.87822.090 107 



7» 
7a 
73 
79 

7S 

76 1.880S 1.3 5922.8079 1.3 5 1 96.38 1 12.65205.91 537.14875.09100.3187 1.468 15.276738 76 

001740 77 
41484] 78 
163513 79 
312824 80 
81 



1.88649.0725 X.72481. 87 146.241 62.298 3 5. 6604 3.5 1902.74586.79041. 85011.4 
1.89209^.6026.90480.401 7 1.527 19.5592 T.93676.679S0.47934.03987.26779.4 
1.89762.70912.90441.42799.48213.86478.24968.64828.62019.02515-03156.] 
1.90308.99869.91943.58564.12166.84173.47908.03045.69644.38632.56139.; 



1.90848^50188.78649.74918.01116.1^020.46123.68005.15456.76278.34593. 
1.91381.38523.83716.68972.51507.^4692.67382.62987.03515.29579.56303. 



'^3 1.91907.80923.76073.90383.27603.52027.26124.70016.37658.08063.04535 
84ii.92427.9286o.6i'88j,65S43,472 19. 51296,7375 5 " 



62200.81023.43887.83539. 
929 41.89257.14292.73332.64 309.9 9603^844 00.323 93.774 9^.9 6293.78560. 
1.9 3449.845i2^:3567.72i6ii8827o'.47953.7i 518.55769.64765784220.19^58. 
1.939 5 1.92526*1 8'6i8.52462.78746:*66224.37030^o4544.23282.o7784.97O58. 
1.94448.2672 1.50168.62639.14166.-55416.50332.201 12.71834.85277.87 185. 
1.94939.00066,4491:2.78472.3543 3.69702.441 1 2.4665 1.61858. 10024.45836. 
'•954v^4-?5094'39324.87459.oo.558.o65 10.2306 1.84002.57728.38 139.17296. 



194626 
177842 
293708 

543555 
699410 



351768 
952625 
278214 
32J694 
5973'3 



86 

87 
88 
89 
90 



9« 

9* 
93 
94 

21 
96 

97 

98 

00 

•loi 



1.95904.1.3923.21093.59997.87214.16534.96462.43133.01584.71103.367834048259 
1.96378.-/827 3.455 55.26929. 52549.01 700. 1 7560.323 38.90797.26o}i.327o8.9646o4 
1.96348.29485.53935,11696.17320.03373.53103.15038.30422.49488.05207.682155 
1.973 12.78 5^ 5.99698.65962.79^82.941 73.69366,69279<92979.89205.63683.477569 
1 .97 7 7 2. 36052.88847.76632.25 945.S 1032.43629.1 1829.39455.93238.90575.963914 



103 
1107" 

>3 
ir7 



1.9S227. 
r.98677. 
1. 09122. 
f.99563. 

1.00412. 



12330.39568.41336. 

17342.66244.85178, 
60756.92494.85663 

5>945-97S49-9>534- 
i';7-^7.82642. 57427. 



,37223.76877.58044.30410 
43618.11665.57744.94258. 

.81714.11909.76541.37353- 
oiS57-77753'*5486.oio69. 
5 18S 1.78222.9 3 791. 32 19^. 



:.OI283 
2.C2938 

2.D3742. 
2.05307, 
2.IO3S0. 



72247.05172.20517 
.37776.85209.64083 
64979.4062.3.63520 

84434- 5^34i9-72279< 
37209. <;5956.S6424. 



. 1 07 1 1.94 580.23942.4.3905, 
,45^412.39461.43564.61268. 
,05133.07613.87528.66422. 
,52270.28609.44818.47783. 
69^74.21827.28625.85765' 



.78271.50123.85713.820029 
.41584.63886.69747,187207 
,346;4iiioo3.93543.i76974 
,59918.84784.48242.562703 
,89355 .206 45.25914.058186 
23496.97603.05647.528079 
1689 1.6340 1.9 35 1 9.8 16620 
04522.82798.3 682 1.1 04005 
83623.62209.73395.157054 
63^^39.79239.38677.687822 



96 

97 
98 

99 
xoi 

103 
107 
109 
II 

127 



>3". 

•»37: 

''39 
149: 

*ii 

163 
167 

»73 

122 
181 
191 

»93 

197 
19Q 

2ri 
2*; 
227 
229 

2,39 



2.11727. 
2.13672, 
2.1430']. 
2.17318 

2.195^9. 

2.2I2I8, 
2.22271. 

2.23804- 

2.25185. 



12956.55764.26081. 
,05671.56406.76856. 
48002. 54095.0S045, 
.62684.12174.03825, 
69472. 93169 .43686. 
,96524.09233.73676. 
76044.03957.80764. 
64711.47583.27998. 

6I03I.18795.41456. 

30309.79893.16957 



,00542.70697.73859.47801, 

.2 9266.27 114.78973. 36782 

.64332.02319.84731.44797 
73635.42628.33705.39346. 
,9073 0.55^37.30278.84460. 
,14811.29897 

.00914.35925 
,40759.09920 
05302.5S758. 
03826.91773; 



63117.12162.69689.770335 

219707.46423.50456.632444 
3^967.91785.93396.574308 

7 1326.37222.1 1012.048653 
93428.77687.^4510.97140? 



,28370. 50651.90992. 7«552.95873.594477 
9947:5 '49939-97»47-JS9*5-o6i85.303704 
4^ r3'4i46i 3.38401.33 125.82289.069635 
46 5^8.778 16.83269.13492.66453.988743 
05861.94310.72090.67852.8623 9.47728 5 



2.2 5767. 8 5748.69 184. 5 1028,974 36. 764 re. 29249.22479. 59232.7229^88769. 574799 
2.28103.33672.47727.53763.50435.983170.61031.84957.36134.17824.30405.891262 
2.285r5.73oco.o7773.76o59.72 386.-46353.3io82.i0979.2i6oi.946o4.884i2.889733 
2.19446. 6226 1.6 1592.93737.! 744 ^.,177 1 7. 15 501. 7 5 120.64672.00453. 36906. 18072c 
2. 298.S 5. 3o;64.C97g6.6 50 1 0.002.17. 8441 9.80284. 14945.8877 1^.9827. 3243 1.90706 5 



2.32428;24 5 52.97692.66508.1 5 581.29927.88565.15502.58502.90193.86869.014730 
2.348 30.486 30.481 6o.67347.'5X762. 16240.3 5284.445 34.24237.9802 1.08177,23 1 582 
2.; 5502. 58^7 1.93122.72010.30480.64753.67294.74838.78161. 56058.48416.494656 
i'3 59^1-54^^ 3-39S27.*,94:^ .79208.65 526.6 5S87.03 3 58.93242. 54328.1 4002.593934 
<2.36735.592io.26s>iir97'2ii.9 1388.35476,8 5936.08884. 54098.32289.45750.381402 
2.J78 39.79009.48 1 37 ;C350Q.»66 II. 60 147.892 f2.a'-CQ2.&24.2 1.69429.8 5262. 50Q7 34 



131 

137 
139 
149 
151 



'57 
163 
167 

»73 
179 

181 
191 
193 

»97 
199 
111 

"3 
217 
229 

*33 
239 



^69 



Z71 

»77 

283 
^93 



a.43»96.929o8.74405.72^5^.i 1801,94875.18026.90280.28099.71 1^7.47 196.959683 
a-44a47-9769o-64448.55377-77563-'9S9f'7583»««*9ai3-84739-7aS7>-«'o838.275546 
i.44870.63 199.05079.89286.39179. i6275.o887i.550©o.84994.87733. 1 iQ9i.2255t»6 
Z.45X 78.64355.24290.23 55 5.895 19. 10570.23772.9882.8-2S 398. 1 3 326.0541 1.8 34686 
2.46686.76203. 54io9.45624.37585.i26o;t.i8 153.14970.80293.87633.91801.387x93 



i.3lao x'.7 042 5.7'^Sy.3840 7.688 3.9 .66454^3 29:4i4384 5. 7 542^.1794 1 . 3 7 11 6.o9<^ 80 
^•39967-37a'4«8'038'>3934-05493'i67oMo4o8.i8574.66685.393i5.23oS6.557977 
2.40993.31233.31294.53716.28954.65919.63183,09299.89891.62261.22190.657085 
2;4J995,57484.89757,86897.a2335.8387o.i 181 1.44207.55733.87652.5558 1.847682 
2.42975<228oo.o2407.98oo8«7228 5.1 5871.27 i75<37709.5468o.io337. 16358.202492 



14« 
251 

»57 
263 
269 

271 

a77 
281 

»83 
»93 



307 
311 
3»3 
3»7 
21 



2.48713.83754.77186.48475.46084.36539.33504.93281.89817.26663.11352.567959307 
z.49276.03890.26837.5O555.3023i.83253.64i55.85949.i85i9.9044X'+a3^7-78*3a4 3ii 
*-49554.43375-46448-4Mo-8"65.o486i.243i5.i5792.98693.9857i.52993.i968i^3,3 
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OfConJiru^ing the If atural Sines ^ 



A* 

A» 
A* 
A» 



T&e Powers of A for o deg. 5 miii. 

. i . . . 0.09145444104332860798077 

. • • * Ms 3987485 1 88097 1 

• . . . 367672276285175 

» .44749»i«6525 

• • • ♦ » 650849548 

• •••••..ft . • • . . . 946022 



A . 



Q.00145444104332860798077 
• • • • 54*3746 



A+rj7rA*p.ooi45444io433286622i823 
-^A — 51278712114196 

Sine o® 5 '. 0.00145444053054153507627 



i+^A*. 



1 .0000000000001 8645466105 
. • . —105769937425940486 
• • • . — 1315 



Co-fine o® : ':=- '99999^942 3008 1 2 1 95 24304 
which is the Sine of 89^55^, and alfo of 90° 
becaufe the Sine of a greater Arc than 90 



The Powers of A for 29^ 5 J*; 



ArsO 52214,43345,54970,26509,$ 

A* . ?7*63»47o6i,07852,7i522,5 

«4235»4667 W97*74»643*8»4 

• 743*»96829,74S 1 5,22262,5 . 
. 3881,08228,54410,15375,5 
. 2026,48512,72846,82134 
. 1058,11772,82716,04570 

• S5^499>7»7»o9i,9384S 
. 288,47961,58748,3767 
. 1 50,62799,70636,405 

• • 7^»64955,5?92i,59 
. 41,06641,97110,7 
. ,21,44259,8404 

• t M.?96'3>>*69 

• • S»^4599.65ii 

• • 3»05245'396 

• . 1*59382,154 
. • • 83220,489 

• • • 43453.107 

• . • 22688,793 
11846,84 



A^ . 
A* . 
A? . 

A% 
A^ . 
A* • 

A» 

A»^ 

A»' 

A'». 

A«'. 

A'*. 

A'5. 

A»*. 

A»' 

A'». 

^'\ 



deg. is the fame as the Si|ie of it's Supplement 

to 180 deg. A*». .... 6185^76 

ThePo^YW? o^A for 29® 55 'divided by the Divifors of the Co.efficients of 

the two Series. 

Series for the Sine. » 

A. ... . . 0.522144334554970265096 

|2o)A*r . . • . . 32J423523786751280 
56288o)A»( ...... 7949724864276 

)522702o8oo)4'5( . , • . . . .34434763 

35568742809, &cOA'^( 4s 

Affirm. Part 



9.5224677.66028516315460 



6) AM , . - -0.023725777866212440546 
5Q4o)A^( . , . . . . 2099439937046834 
599i68oo}A«"( ..... 19703371838 
} 307674368oo o)A'»( ..... .4470; 

Negat. Part,— 0.023727877325852903925 



Serici for the Co fine. 

I .oopooooooooopooopooo^ 
24)A*(. . . 309707012393813427^ 
4032o)A'(. . . . 137026333608431 
479001600) A' *( .... 857333665 
2092278g888ooo)A'*(. , . . 1459 



Affir.Part 1.00309720715 1129077831 



2)A*r 0.136317353053926357612 
720) A^( . . . 28145626767842807 
36288oo)A'®( . . . 415090379915 
87 17829 1200) A ■♦( , . . . 1284280 



Neg. Part 0.13634549909578564614 



pi ne 29^ 55(55 .498739888702663411537 

Co fine of 29** 55', or the Sine of 6o9 05' 866751708055343213217 

Out of which f^ traa thf Sine of o 05 001 454440530541 535076 

There remains the Sine of . ... 59 55 865297267524801678141 

Put of the Sine of . 89 55 . ^ . . . 999998942300812195243 

SubtraAtheSineaf . ...... 29 ?5 • . . . . J9^??98 8 870266341!^ 

ThereremaipsfheSincof . ... 30 05 .... . 50 12 5905 3 598 1487 83 700 

Since ihcfe two Scries converge the fwifreft next the beginning 
find end of the Quadrant $ no more than the firft and laft thirty 
Pegrees need be callculated for making a Table of Sines, becaufc the 
W^prmcdi^ccs lyiajr be had from them by Subtraftion only, as above, 
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f^oz Of ConJiruSiing the Natural Sina, 

In the precccding Tables arc the Power of the Length of the Arc 
.-of im. and the Produ6k of each when multiplied by {i.e. divided by 
(the Diviforof) the rcfpeftive Co-efficient belonging to each Term of 
,lx)ththe Series for the Sine andCo-fine; and alfo the Logarithms 
^f thofeProdudts, and Co-efficients, fo that the Powers of the Num- 
ber of Minutes contained in any Arc, being muhipliedrefpedively 
bj thole Produdbsio give the feveral Terms of the Scries, for the Sine 
;and C^-iine. 

Thefe Tables (hj^ving ^ proper Tkle to each, and the Number? 
,in all i)eloriging to each Power being in the fame Line, with the 
JSymbol of the Power prefix'd in Table i ) need no other explica- 
.tion than that the Figures in the firft and fecond Tables enclofed 
thus ( ) denote theNumber of Cyphers, or decimal Places, that 
jnuff precede the firft Figure of the following Number 

The Ufe<)f the firft Table was principally to coippofe the fe- 
icond ; though the Tangent, Co-tangent, Secant, and Co-fecant pf 
.any Nurpber pf Minutes, m^y be eafily made thereby from their 
ipropcr Series ; but the Sine and Co-fine moft readily from the fe- 
cond Table as OKpreftM above ; wherefore I fliall^ive an Example 
in making the Sine and Co-fine of 44d. 37m. which being near 
45d. is as laborious as any that can be proposed. 
1 Let 44d. 37m. = 2677m. =./?; the -Powers of ^ muft be 
tais'd, which (fince a confifts 9niy of four Figures) is done more ex- 
pcditioufly than the Powers of (A) the Length pf the Arc can be^ 
becaufe A muft confift of fo many Places as are intended in the 
Sine .fought 5 yet here a due Account muft be kept of theNumber 
.4pf Places every Power extends to, tho* no more Figures need be ex. 
ijtefsM in, any, than are requir'd Th6 Powers of 2677=^1. 
m the Sine^ fewer will fuffice in ^' ( 4) 7677 
mofti .the: Reafon is, that after «* (7) 7*66329 
Multiplkation^with fhe re^^^^^^^^^ -^ ^:y^VX^^^^^ 
Numbers, vtz. thofe waich an- ^s |,J5 137480738367T17157 
•Iwer the fame Power in t^e fe- «? (21) 368035936608772629289 
<ond Table, the Number of Cy- ^\ (H) 985232202301684328607 
,,h.rs; pr^^lng ,he M Figure ;. (;J 'X^^X?>%% 
of each Produft may be wghUy ;^;^ (35) (8900^534219677494884 
detSrmin'd. ^|* (38) .505978523106075850705 

In the '^adSoining Table of the -»,3 (4*) i3545045o63S496505*34- 
Powers.of »6„.:>l.= Number of ^. (« '^'^^,^^^'^^'J, 
f>laces in each IS exprefs d by the «;^ (52) 25985170322946117 
'figures biefore «, endos'd in a «|^ (^j) 6956230095452675$ 
Parenthefis, as the Number of ',, (>■>) 186218279655268 
Cyphers to be prefix'd to each :.. j-j f^,\t\':^l% 
Power, was in the formeJ- two of.'^^° {(„^) 3J7I46040255553 
<bc foregoing Tables. 



tangents arid' Secants', "^ 

tie Powers of («) 2677 multipUed by the refpeaive Numbers (M; a'M», «M'.^*'^ 
c'M*. cM^ Vc.) in Table 2. where i. a, b, c, &c. and i, a', b', c', &c. aie »he Co- 



cffidents of 'the fcveral Terms in order of the Scries for die Sinfc and Co-fine. 



For the Sine. 
MXiii=A— o 778707714598 1367 "29042 
BM-^xi«5=bA5 . ^3861 140387595692433 
dM»Xtf'=dA9 . . . 2901398369620122 

fM'3x«'3=fA'5 62171025743 

hM'7x«"=hA'7. ....... 400219 

Affirm. Part 0.781094,1387829503867559 



For the Co-fine. 



aM5X«^=aA\078699543785532300962i 
cfA7Xa7=^cA\ . . 344501313664126849 
cM"X/i"'=eA«' . . . 15994241686980 

gM'«Xtf":pgA'» • ,.179522015 

i M»s>x«'^»=iA'' . • • . . . . . ■ . 70^ 



I .oooodboooooobdboOooooc^ 
VlvI*Xtf*=VA* . 1 5^209858657^4681623* 
d^M»X4i»ted'A»' - , . ^353322o69i48429«. 
f'M'*Xtf"*= f'A»* . . . 1037903309225 

h'M'*Xtf'*= h'A«« 8737'99» 

k^M*^Xg^<> ^ k^A^^ . . i g^ 

Afiirm. Part . . i.oi £3 24^39:29^5 4SqD4697» 



a'M*Xa*=a'A*o.303i9286796i48io625o65, 
c/M*Xa*=c/A*. . . 3096809096025457906* 
e/M'°Xtf'°=s e'A*** . . 225^34135157361. 
g'M'*xa**=r pA'* 3^8075625, 



i'A' 



17314- 



i'M'«xfl' 

Neg.Part— 0.0787339955 1634083461 7 4 1 Neg. Part . .--0.30350257 146484293 3 3 26^ 

Sine 44^ 37'o .7023601432666095521385.100 fine 4^ 3/0.7118217678257020713705. 
A cottfiderable- Pan of the Labour both in raifmg the Power^w and multiplying theoa 
By the Numbers in the fecond Table in this Method, or by the Co-efficients of the tw^ 
SJcricsifl the former, may be fav'd, in working ty the Logarithms, for which the third 
and fourth Tables may bevery fervjccable, cfpccially when the Powers afccnd hig^ as i» 

ihe preceding Example^ ;- , ^ ., ,« , , 1./1. • r 

Note, The Indices of the Loearithms in the third and fourth Tables, confiltmg of tw«> 
Figures aie of the fame kind with thofe of thfe Log. Sines, Tangents, &c. 
The Po crs of A for 29^ 55' multpjed by (1, a, b, c, d, &c ) the fcveral Termrin order 
of the Scries for the Tangent, Co-tangent, Secant, and Co-fecanr.. 



For the Tangent 

i:A 0.522144334SS 

aA^ , . . , 4745"55573 

bAs 5"»7477^3» 

nA^ 57104766 

dAs^ ..... .... 6308902 

cA" 697090 

fA'' ,•...- 77025: 

gA'5 85U 

hA'7 ^. ...... ...940 

iA'«'4-kA*' . . . . ■ . .116 

Tang 29°. 5 5^ . 



57541264Q16 



' For the Ca-tahgent^ 

Affirm PartiA- ' •. . . r'9r5i792594902» , 

aA 1740481115183X 

bA» 3*6343704885 

cA^ S21 3930765: 

dA' ...,,.. . 223940260^ 

cA' • . 6167059^ 

, f A" 1702291 

gA'3 . 4702: 

hA's-j^iA*' . 135 

Neg Part*. . . . . . —17729599069861 



Co-tang. 2g^ 55' 



1.7378S326879161 



. For the Secant. 
i-4-aA* ........ . i,i363'7353054 

bA* . 15485350620' 

cA^' I7i6883233 

dA» , - . i8978i47> 

cA'° 20970781 

fA'* 2317171 

fA»* : . . . 256035 
A'^ 28291 

i A'" . ...--•... 3126 

kA*°iA" +mA^^ 3^8 

Secant 29^55' • » *5S732944'70 



For the Co-fecant. 

*A-* - 1.91517925949022 
aA . . . . '^0240557C9i5- 
bA'^ . • • . 276800741772 

cA« 7957245427 

dA'. ...... 222190727 

eA» 6155014. 

f A" • 170146 

gA*' 4700 

bA- ^ .'. . . : .3$ 

Co fecant 29* 55' ►-• • 2.^^0565318032759. 

Aliho'' 



J 64 ^f 'Oonfiruiiing the T^attiral Striei, 

Mthoagh die Seriei for the Tttgent and Secant converge To flov^Iy, that ^xc^fpi 

aear the beginning of the Qaadrant (where they are ot* excellent Ufe) it were better 
JO make the SineaaM Co-fine firft^ and from thence deduce them bj the I^roportioni 
given in Page io6| jet the two Serii^s for the Co-tangent and the Co-fecant are of 

anoch quicker Dlipatch; as may be feen in the feregbihg Examples . 

. N$it^ The FerfedJ^m of any Arc is itadily had from the Co-fine ; idt if the Arc 
& Ida dian 90 deg. theki n^sat^tu uA if abote 90 deg: 'Osssr-^si 

P R O P; li 
Pigi 1; Tbi Sim 0/ ak Ate FK iiimi^ #«W«, tifiuf it's Cd^fi m CR.' 
CPf^PRf rtCRf ; therefim /CFf— FRfsa CR, i;e; ^rt—us:^ a. 

P R d pi IL 
Tin Siwi ^mm Jkt FR heing giwn^ Ufind'Vf thi Situ ^haj/tie Jrc. 
CR is found by the firll, and confequently ER ; then v^FRf+£R^b=F£» btit | 
jPEa^BV ; therefore \ ijsi^vnf:=:t i ArCi 

PROP* lit; 

T^ fndtbi Sims •/ the douih, tripU, quadruple^ quitttufk, hc^ •/ ihtp Jirt wbo/i 

Sine is gi*ueit» 

Let the Chords D ^ fiyi yh /f» m be all e^tial, draw the Chords Dy, DADtf 
De» £D» E^» ^y, EJ", Eg, aodEa produced, dra^r the Radius C/3, andmak^ 
yl^ssJ)yi /e=sD/, ii^Df and fiXssEfi. y/jL^Eyt /«=£/• tf=rEj, ao=E» 
tiien are the Triangles EC^. Dfiyt I>>^, D<Hi DIm, Ej^, E>ju, E/#, Eff^ 
fjmt all IfofceleSy and Equiangular. In the Triangles E0X» B^^ the Angles E0\, 
E|A>| are equal, the Angles ED0» Ey3> being fubtended by the fame Diagonal E^ 
do both together make two Right Angles, fo alfo do the Angles EDjS, 0DXi 
therefore the Angles Eyfip 0Da are equal ; but fiX^s^Ey* and Dpf=:fiy by con^ 
ilru£Bon^ therefore the Triangles E^$, 0A.D are equal, confequently DA=:Ey ; io 
the fame Manner may be provM fifjffs&t, yv^sEt, /fssEa; likeurife /^ssD^, c9sa 
Dy, axcsDA Therefore (1) C^ : E0 : : D^ : D>, i,e. Radius : double Ae Co^find 
6f an Arc : : the Chord of die Arc : the Chord of double the Arc (and halving At 
latter two Terms) : : the Sine of the Arc : : the Sine of twice the Arc ; again (2} Cfii 
•gfi s : Dy t D^: : i Dy : iD/, i.e. r : la Arc : : / a Arc : $ Arc-f^ c ' Arci 
()) Q} : Ep : : i D/ : i D8, i.e. r : zcs Arc : : / 3 Arc : / t Arc-Y-s 4 Arc (4) 
C$ : B^ : ! i Df : t Dx» i.e. r : 2 r / Arc : : / 4 Arc f / 3 Arc4^ 5 Arc; Again 
(5) C^ : B0 : : i E9 : ^Ea, i e. r : 2 r x Arc : : die Co-fine of the Arc : the Sunt 
of the Radios, and the Co-fine of double die Arci (6) C^iEfit i i Ey : I E/m* 
i.e. r: «« Arc : ;r/2 Arc: r/ Arc+r/j Arc; (7) C$ : E^:t iE/ : ^Et, i.«f.r : - 
2e/Arc: :f/3 Are:r/a Arc-f ^#4| Arc; (8>Cp:E^: :f Et :^Ef, l.e. f . 
2 r / Arc : : f r 4 Arc : r/ J Arc-fr/ j Arc; (9) C^ : Efi : : i E« : ^ E^, i e. 
files Arc : -e s^ Arc • r / 4 Arfrf- c s6 Arc, Sec. Ex. gr. Suppofc D^es fiy^ 
&c. be 5min» ita Sine U . 0014544409330941 9 ; thenRadinssi : ies 5min.:ri9999- 
978846016244 ; : s 9min.s=.ooi45444053054i5 : s iomtn=r.oo29o8S7798436i9 
(1) r : 2 r/ 5min.=3t»99»&c. : : / iomin.ss.002908, &c. : jmin. 4* ' tsmin.. 
«at«oo58i77498i52884, out of which fubtraft / 5 mia^ 00145, l^c. there refls / 15 



I 



V 



Tangents and SecMtSy^ ^ 105 

=.0043633092847466, fc?if. again by (5th) r: 2cs 5 iniV.— f .9999- 
978846016244 : : rj 5 min.=:.99999894230o8i22 : i-|-^jiom. 
=:.i.999995769ao54862(6)r : ics smin = 1.99999 7 8,&?r, • • ^^ 
10 min. 9999957692054862 I c 5 5 min. 4- ^j j 5 min. r 1.999989- 
4.2302 15467^001 ot* which fubu'aft cs 5min.r:.999998942,&r. refts 
€s i5m.r:.99999048o7207345 (7) r: 2^^501. = 1.9999978, (^c. 
: \cs 15m. =9999904807207345: f J lotn. 4. itf 20m. s= 1.999- 
9788460632304, out of which fubiraft cs iom.=999995769205- 
4862, rcfts fj 3om. = .9999830768577442, £sfr. By this laft Me- 
thod after the firft Co fine is obtained, the whole Work may be ac* 
compli(h*d ; and it has thefe Advantages, the two firft Terms are 
in variable, the firft being theRadius=i, Divifion is wholly excluded ; 
the fccond being fix'd, a fmall Table of it*s Produ6ks to 1 o or 100, 
turns Multiplication into Addition ; from the fourth Term the (Sine 
if had, or) Co-fine of fuch an Arc muft be fubtraftcd, as is fo much 
lefs than the Arc of the thirdTerm, as the Arc of which the(Sine or; 
Co-fine fought exceeds it •, viz. fo much as is the Diftancc of the 
firft vci that Rank from the beginning of the Table. 

P R O P. IV. 

Having the Sines of the firft or laft 30 4eg. of the ^adrant glven^ 
io find thofe of the Middle 30 deg. vir. of all between 30 deg» 
and 60 deg. 

Make the Arc DL^3od. draw the Radius CL and perpendicular 
thereto, the Chord MG lefs than 6od. and e a greater than 1 2od. 
draw MP, eh parallel to CB, and SG, a h to CD, then in the Tri- 
an^es MQG, a h e, the Angles QMG, h e a are =3cd. therefore 
drawing the Semicircles MQG, e h a,'tis manifeft the Lines QG,h 2^ 
being the Chords of 6od. are equal to the Radius MK or KG, and 
c g or g a. In the Triangle MQG, MGj f =4GKf ) Qj^MQy •, 
but becaufeGK=QG. 3GK?=MQf, therefore GK x v^3=MQ^, 
and YG {i.e. PQ^) -f GK x v/3=MP, that is, if to the Sine of an 
Arc lefs than 3od. theSine of it's defeft multiplied by ^3 (be added, 
the Surii will be the Sine of an Arc as much exceeding 3od. TheSinc 
of I id. =.190808995376545 multiplied by ^ 3 (17320568075- 
688773) produces 33049o874533350,which added to the Sine of 
i9d=.325568i54457i57makes.656059O28990507theSineof4i 
d. In the Triangle t h a, e aj (=4 c gf )— a hj=e h j -, but becaufe e g 
=a h, 3 e g^=e hf, and c g x -y/3=e h=e k+k h-, therefore e gV3 
*-ck=kh=ra=rn, that i,s if the Sine of an Arc greater than 6od. be 

multi- 



W6 Of ConJiruBing Natural Sines ^ 

multiplied by %/ j^and out of the Produft the Sine of an Arc wanting 
fa much of 90d.be fubtrafted, the Remainder is the Sine of to Arc 
fo rtiuch exceeding 3od. The Sine of Sjd.zr .992^461516413^2 
multiplied hj^ 3 (17320508,6?^. produces i«7i^i403^3499733, 
froni which fubtrafting the Sine of 67d. rr .920504 85345 2 446, 
there remains .7986355 1 0047293 the Sine of 53dw 

PROP. V. 

Having all the Sines under 6od. to find all the refi hy Additiin onfy^ 
or having all above 3od. to find the Sines of the firfi 30^. or bav- 
ing the Sines of the firfi and lafi jod. to find all the intermediate 
by SuhtraSion only. 

In the Triangle MQG,MK=:QG (by 4A) thewfore ZM+MKzr 
SG9 that is, if to the Sine of any Arc ZM lefs than 6od. the Sine 
of the defcft KM be added, the Sum is the Sine of an Arc f6 much 
exceeding 6od, The Sine of 4id. rr 656059021990507 4- Sine 
of-i9d =325568154457157, makes the Sine of 79d., = 816297- 
1 83447664. Alfo in tlic Triangle e h a, egna h therefore e g— e m 
[i.e. h p) =: p a the Sine of the Arc B n^ that is, from the Sine of an 
Arc exceeding 6od. fubtrafb the Sine of the excefs, and th^re will 
remain the Sine of an Arc wanting fo much of 6od. The Sine of 
67d. z: 920504853452440 — Sine of 7d, (x2i8693434o5i'48) 
iz Sine of 53d. = 798635510047292. 

By a continual Bifedion (by the ad) the Sine of an Arc a little lefe 
than I min.may be found,and from that by proportion theSineof 1 m. 
But the Sine of 1 m. may be obtained from the Length of it's Arc by 
the Series in the other Method ^'ixh incomparaWy lefs Labour and 
greater exacSncft, from which (by the 3d) the Sints and Co-fmes of 
all Ai*cs under 3od. b^ing computed, the reft arc had (by the 5tli> 
by Subtradlion •, or having by the firft 30A made (by the 3d) ail 
to 6od. may be got (by 4th) and all the reft by Addition (by 5th %) 
or the laft 3od. being obtained (by jd) the reft above jod. are 
midc (by 4th) and the firft 3od. by Subtradtion (by 5th.) 

PROP. VL 

The Sines ifing made^ the Tangents and Secants ure thus obtained. 

ThcTriangfesCFR,CWF,CEM,CBlare equiangular ; thenCR: 
RF : : CR : EH, i.e. Co-fine : Sine : : Radius : Tangent,and RF (= 
CW) : CR (t=: WF) : : CB : B!, i.e.Smt : Co-fitic : r Radius : Co- 
tang, and CR : CF : : CE : CH.i.e. Co-Gnc : Rad. : :Rad. : Secant, 
and C\Y : CF : : Cft : CI, i e: Sine . Rad; : : Rad, : Co-fccant. 

- - If 



If the foregoing Operations for find the natural Sine, Co-fine, Of r. 
by Sir Ifaac NewUtf^ Series^ ihouU be thought too tedious, the 
following Approximation, tho* fome what limitted in Point of ex- 
axdtncfs, will be found fufficient for calculating , the Numbers of 
the common Trigoqometricat Tables, true to fix or feven Places of 
Figures. 

The ,Vcrfcd Sine of ^n Arch a? jta ; the Radius t, is known 

to be cxprefed by -f — ^- — ^ — -z + 

2 2.3.4 2.3.4.5.6 2.3.45*6.7.8 

: — ^ : iSc, then the Value thereof, will, by the Me- 

2.3.4.5.6.7.8.9.10, 

thods we hfive already gjLven for approxiniating a propc^ed Series 

^_ ^ ^ 60— 3;^* , ^* T5120-600A:* 

BC TTT >c . ^j i.^. ^ nearly, or — k ^ — -ry— r— - more 

% 99^%^^ Z ,151? 0^1-660**^ J 3^* 

ilftjirly,. 

\iom from hence to find the yerfed-Siae of 5' .or, by fubtrafting 
it firon) Radips, the Right Sine of 89** 55', we have x of flie 
Lej[i|[tb erf the Arch of 5' equal to 40,00 14,5444^ ^^* whenop 

9S^ 6o-T^2Jtf* « . ^* 60— 3Jtf^ ,, 

— =0.000010512514, - — ^^~ 0:9829 and — >c , , ^ equ4l 
2 ' 6o.+2«r* ^ ^ 2 6o+2a;^ ^ 

to Q,OOQOOip33!?Z44« the Vcrfed Sine trf 5', which bciog fubtrafted 

from the Radius .i» l^ves 0,9999.9896677552 for the Confine of 

5', pr the Right Sine of 89^ 55'. if we had made ufe of the fe- 

cond Approximation — % ^-t^^ — ~ — 7 we ftioijld havie 

2 ' 15120-1-660;?*.-^ 13;^ 

Obtained 0.0999989423008 1 22 fpt the Sine of 89^ 55' differing 

ftosn <hat found by Sir Ifaac Ncwt&n's Series, only by an Unit in 

^#foeexKhFigure« 
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[io8] 
Eafy METHOPS forthe 

Q^U A D R A T U R E 

O F T H E 

C J R C L E, 

MANY have been the Attempts in all Ages to exhibit a Square 
equal to the jirea of a Circle, qr which is all one, to find 
the Ratio of the Diameter to the Gircumference : This Archimedes 
near two Thcfufand Years fince fhew'd ta be nearly as 7 to 2'2 \ and 
confequently the jfrea to the circurpfcrib*d Square as^ 1 1 to 14, con- 
tcnting'himftif in fmall and integer Numbers-, though his Method 
V^as capable of extreme Exaftncfs, as ha^ been fmcp made appear by 
the mbft elaborate catculqs of'Liido^ Van Ceulen. This Gentleman 
by the contini^l Bife^tion of ^n Arc performed by Extraftjon of thp 
Square-Root (analogous to Mr. Brigg^s Method for making the firft 
Logarithno) carried his Work fo far as to afllire us, that the Diameter 
being I, theCircumfercncewas 3. 141 5,9265,3589,7932,58^^6,2643, 
383^,7950,288+* the laft Figure being not an Unit Icfs'than the 
iru^h. And this was look'd upon as fo valirable a Performance, that 
it' was Engraven on his Tomb Stone to perpetuate the Memory 
thereof. 1 However, it might he queftion'd, whether it was really io 
exaft, uplefs by him that had taken thePams to examine it through- 
out'; and moft lovers of thefe Mktters have chpfen r^hw IQ.takc U 
upon Credit, than give thcmfelves that Trouble. 

Now fince his Time, as there have been many abortiv'e Eflays to- 
ivards a perfeft Quadrature, by thofe that knew not enough to fee- 
the impofljbility thereof; fo very much have becadqne towards faci- 
litating tht Calculus by Methods fyr differing from that of Archimedes ; 
and particularly the Doftrinc of Fluxion?, and of infinite Scries, 
both invented by the moft illuftrious Sir I/aac Newton^ and properly 
ipaliedi vbe Geometry of Curve LineSy doth a^rd us many folutions 
of this Problem. From amongft thofe which perform it with the 
|caft Work, we have ftlefted fuch as follovf. 

The 



Eafy Methods for the 109 

The Quadrature of the Circle from -/TT! 

Let C be thp Center of aCircle» CR the Radius, which fuppofe 

z: I , A R any Arc « ;c, RT it's Tan- 

rjT gentrr/, and CAT ii*s Secant -, draw 

j^i^p C a P indefinitely near to CAT, and 

the Liae T P will reprcfent the Fluxion 

of the Tangent n:/, and A a the cor- 

rcfpondent of the Fluxion of the Arc 

^zzic^ fron^ the Center C, with C P 

Jladius, defcribe the infinitely little Arc 

PU. Now by Similar Triangles we have TP : UP : : CT : CR, 

and again UP : Aa : : CT : CR (CA) wherefore multiplying the 

Terms of thefe Proportions we have TP x UP : UP x Aa : : CT 

X CT : CRxCR, that is TP : A^ : : CT* : CR* : or / : i : : 

|-f//: I, whence w— J — 'r/, thfrefoFC b^ Dlvifion *=/ intQ 
J -_/«^/4-i«-t- ;>—/»», ^c. See the Procefs. ' ^ 

!+/») I (I— /*-V/*~<H<*— >'S ^c. 













^C. ^C. 



Confequcntly xzzt-t^t-^^t'^ t-^fi /+/* /, tSc. find the Fluent of 

each Side the Equation we have x=:/-r ^~ + — — 1 JiSc. 

3 ,579 
equal to the'Length of the Arc R A. Now if we fuppofe this Arc 

to be 30 Degrees, then it's Tangent 19 manifeftly equal to ^jfor 
'yf7^ for the Sine of 30 Degrees is i, viz. half the Chord of 60 
Dcgr ees,wh ich is equal to the Radius, therefore the Co-fine is equal 
to y^i~i ^ V^ii but at ;he Co-fine of any Arc is to ii*^ Sine, fo 



IIP ^adrature £if the Circh^ 

IS the Radius, to the Tangent thereof, that is ^T\ \\ x w ^T ^ 
I r I I I ' 

^, &f. and f^x Times this muft be the Length of 



1 1 



11 X243^3 



A 



jthe Semicircunifa-cnce i therefore put 64/x =/72=A, ss B 

^ ^ «rC,— =0, «ec. Then Mf the Circumference wiU be 



expreffcd by A, -B-j-C-Df E— F■t-G-H^-I— K+L, &c.or 
A+C+E+G-t-I-l-L, &c. M»w B+D-|-F^H4.K+M, ^ 
See the Procefs. 

V^ = A=:- e 3.464101515 A ^ g^ 384900179 

-1-=G=: 76980036 ^ 

*5 _ - 2X=D= r - 18328580 

&c. E 3=- - - - 475*854 ai 3 v, , 

G = - - - - -465527 &C' F = - r - r - 1895969 

1= •3>058 Hn »05597 

L = 2794 K ?= - - - r 9263 

N= 261 M= - - 850 

P = 25 0= 80 

R= 2 Ct= .-8 

&c. &c. Jkc. &c. 



R^'ntpiS" ^'^^^J^^'^a B+DtF+H=.. 404640517 
B-f-D-f-F-l-H = 404643517 ' 

^.141594655 

The latter being taken from the former, leaves 3.141592655 
for ^he Length of half the Circumference of a Circle whofe Radius 
is unity : Tberffore the Dimeter of any CircU is t9 ifs pircumferme 
4si is to 3.J4'592655 nearly. 

This Work (being to be performed in a few Hours Time) is 
fufficient to exhibit the Circumference from the Pijimeter given fo 
truly, as not to prr the B«eadth of a Grajn of Sand io a Globe as 
large as the Earth ; and the Compendium of this Method (.whicife 
in effed is the fame with that given by Doftor Hatlg) the Doftor 
informs us, tempted the incomparable Mr. $l>aif to oootistie cbis 
to double the Places of Luflof^ V4M Cevkny after h« hfd done tb« ' 
fame, by a double Computation to 74 Pljures from different Series, 
piz. from the Sines and Co-fines of 6, and of 12 Degrees ; which if 
fufficient to give the Number of Grains of Sand that fnay W oom< 

ffekesded 



Bafy Methods for the 1 1 1 

pfchcrided within the Sphere of the fixed Stars, if the Diafticier was 
] 2000 X 5280 X 8000 X looood X 100000 ; for then the Number 
of Grains would confift but of 6^ Places : So chat by his Numbers 
you have the Dimnfto Circuity and she Arenarius of Jrcbimedes both 
in one« 

Hence it appears that Ludolf's Number is fufficient true for all 
future Squares of the Circle to Square their Work by. 

There are various other Ways of finding the Circumfefertce of 
a Cn-cle, particularly one given by Mr. Macbin^ and pubhflied in 
Joneses Synopjs Pdlmariorumy where it is fhcwn that the Diameter of 

a Circle being i, the Cifcumferenee will be L.^ Ji-j^— x -r — 

^*- 4,— X ^ -^» &c. a few Terms of this Series will exhibit 

^i9'^^ S .55 ^39^, • . ^ ^ 

the feme Number we found above. But by the following Method 
the Work may be much abbreviated ; for after any Number of. 

TeriM of the abdv* Strie^, ^iz. t-^L^x, — ,^ — , &c. is found, 

3^5 7 
if you' put n<t the Indet of / in the kft of them, which we will call 

n X T/* 

T, then the Sum of the remaining Terms Ihall be =!5== — ' ■ -*:-^— ' 

^ »+2 X l-|-/* 



»+4Xh-/* »-f^6xi-f/- »-^>8xi-t/* ;ij-ioxi + /* 
-j^, &C. Where it muft be obferved that the Sine or T' is ever 
contrary to that of T. the Terms T, T', T'', T^'', &c. fucceeding 
in Order j thu s in the preceeding E^tample, the Sum of the firft fix 

«, . /3 /5 /7 /9 /^« ^ . 

Terms, via. / ^^4. — ---, -e J- >< 6, js equal to 

J '^ 5 7 -^ 9 11 

3.141308765; and be#c» ax ij; and the fixth Term is 1 

^ r« . iixTx/' iiT ^, 

ooi2959eosTi hence we gct> ■ ■ ' — == =:T'=v^oo274i45 

j3Xi-t/* 52 

— 2= »T'' = 9130 

00 

■ • 84 

Their Sum + ,00028 J867 

To 



1 1 2 ^adrature of the Circle. 

To which the firft fix Terms being added, viz. 3.141308786, 
Ave have for the Semicircumference 3.141592653, the fame as wis 
found by taking 1 7 Terms of the original Series ; whereas by this 
Approximation we had but 1 1, and if rtiore initial Terms had been 
collefted, we had ftill obtained the Sum of the remaining ones by 
a lefs Number of thck in Proportion. 

Hence if D be the Diameter of any Circle, and ^^=,7854, then 
fmce I : 3,1416 {zz/^p) : : D: 4/)D the Circumference of the 

Circle whofe Diameter is D, and therefore — x ■ ■ js^D* is the 

2 2 

Area thereof. 

' Whence we have the following Rule to Meafi&e any Circle whofe 

Diameter is given. Multip'y the Square of the Diameter by ,7854 

and the Produft is nearly the Area thereof. • 

If C be the Circumference of any Circle, then fince 3.1416:= 

C C C c* 

4 i> : I : : C : — the Diameter thereof; therefore — ^rr-zz—rr- 
^^ 4p 2 8^ 16^ 

is the Area thereof, which gives this Rule for meafuring atrf Circle 

whofe Circumference is given. 

Divide the Square of the Circumference by 12.5664^ and the 

the Quotient is (nearly j the Area thereof. 

The Quadpature of the Circle from the Tangent of 1 8 Degrees. 

It is demonftrated by the Writers upon Trigonometry, that if T 
be put for the Tangent of any given Angle, A to the Radius i, tjje 

2 T 
Tangent of double that Angle, or Tang. 2 A r: ^^^^y 

3T— T3 

Tang. 3 A =7i:pfr 
4T— 4T3 
Tang. 4 A =|_6T*4-T4 

Tang. 5 A =7i:75-fqf7f4 
i^c. (^c. 

Whence the Law of continuation becomes manifeft, and univerf- 
ally the Tangent of anv Multiplier J») o f A, o r the Tangent of 
»T — »>c»^x»^2xT3 »x»-ix»— 2>c»-3X»-4^T5 ^ y^^ 

»X«-IXT* , »X »--tX»~2X»— 3XT4 ^^ 



1X2 ^ 1x^x3x4 

Now 



kafy Mtetbods Jot the 113 

Now if T reprefcnts the Tangtnt of 18 Degrees, and wc take 
h = 5, the Tangent of » A, or 5 x 18 Degrees, (90 Degrees) 

will become ,'!^7oTM^T4 * ^^^^^ ''^'"^ infinitely great, the 
Denominator i— lot'-f-sT^, muft be equal to nothings confc- 
qucntly 5T4— ioT*=— 1. and T* — 2T* =— 1» whence by com- 
pleating the Square and proper Reduftion, we get T = y^i— 2v:f 
—22491969623. Refuming now the Series at Page 109, viz. 

f _ ii+i!— il+ — ,Cjft tlifeLengthof an'Arc, whofe Radius is 

Unity and Tangent /, and collefting the Terms A,B,C,D,E,F,£fl'f. 

as at Page iio, we have A =: ,324919696232906326 

G == . . . 7242861629S8535 
E = . . . . 4484787164543 

G = 34605501607 

I =....*. * 294946830 
Lr:. . . . i . > . 2661200 

N =:. . 24915 

P =i . . . . i 239 

R = . a 

A-l-C-l-E-f-G-hU t?f. = 325648502086191197 
B-j-D+F + H + Kj &?f. = 011489236-27214440 

314159265358976757 



■»■ 



B:± . .01143422834358732 
D= . . . . 5+61780339042 

F= 387385837'0 

H=: 316628000 

K= • . 2786064 

M= . . 25^5^ 

O = . . 243 

Q= ^ 

B-|-D-fF=. oii4«9^367272'444 

the latter being taken from the former Leaves 3 '4' 59 ^ 6535- 
89,6757, for the -Length of the Arc of 18 Degrees, which being 
multiplied by lo, gives 3.1^1 59^(>535^97^7 57 ^^r the Length 
of half the Circumference of a Luck whofc Diameter is 2. 

/J , /s r . /9 , , „^ 

The Sum of the preceding Series / — ^+'J'~y'^"^ 

have (hewn at Page 83 to be to / x |-^_^*^ ', wliich by taking / = 
^32492 becomes 3 '4' 5946, and being imiltiplicd by;ioeiye$ 
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3.14T5946 for the Length of the Semicircle whofc Radius is i, 
agreeing exaftly with the former in the firft fix Places of Figures. 

The Quadrature of the Circle from the Tangent of 15 Degrees. 

Here becaufe the propofed Arc or Angle is | of 45 Degrees, 

whofe Tangent is well known to be the Radius of the Circle, wc 

niuft, in the foregoing Series for the Tangent of the multiple of an 

Angle, fubftitute 15 for A, and 3 for »,whcnce we get the Tangent 

of 3 X i5or45Deg.zi^— Py?"'' 3T— T3=i--3T% and confe- 
quently i—r3T+T3—3T^=:o, which reduced gives Tz:2 — y^'T 
But to avoid the Solution of this Cubic Equation, take » = 2 -, A 

2T 

as before, then the Tangent of 2 A or 30 Degrees will be ~ 

which is known to be equal to -7=, therefore T*+2\/3"x T=i, 

whence T, by <:ompleating the Square, &c. becomes =2 — ^z^ 
,2679492 very near, and by taking a fufficient Number of Terms 

/3 /5 /7 /9 

of the foregoing Scries / 1- 1- — , &c. or fubllituting 

,2679492 for/ in thcA pproximation / X -^-i-—,we have ,2617934 

for the Length of the Arc of 15 Degrees, which being multiplied 
by 12, bccoaies 3.1 415928 for the Length of the whole Semi- 
circle. 

2* 2^ 2^ 2^ 
In the Series -, 1 -— ' &c =? 

2 2.3.4 '^'3'^'5'^ 2.3.4.5.6.7.8 
y (exprefTing the relation between theverfed Sine(j ) and the Arc 
( s ) of a Circle, whofc Radius is Unity) if we put 2* = at, it will 

X X^ x^ 

be -— H 7:, &c. = J', and confequently ufins; the 

2 2.3.4 2.3.4,5.6 •"' ^ ^ *=» 

■^\/ y Di* D 
Approximation giv^n at Page §4, vi%. x = — -=r-+^ ~"c*' 

,1 I 

^ mull be — ^= ,&c.and by fubflituting thefc Values inthofe 

2 2.3.4 ' 

of P, Q, &c, C and D will become known, and ;c( = 2*) = 

■ 30 -t- i-ay 

if for y we put theverfed Sine of 150 equal ro i -^^f — y^JT wc 
Diall have x = ,68538919557174544, whofc Square Rdot ,2617- 
99388, JS the Length of an Arc of 15 Degrees, which mulciplie4 
IjY 1 2 gives 3. • 4. 592656 for the Length of the Sernicircle. 

The 



Eafy Methods for the US 

The Quadrature of the Circle by cquidiftant Ordinate^. 
Suppofmg AQ^to be a Quadrant of a Circle, whofe Radius AQ^ 



Is 8,and Atf,B*,Cf,D//,E* fiveOrdinates 
thereto, whofe common Diftance AB is 
Unity i to find the Area A a f « E A. 



Here, by the property jof the Curve, 
A tf beingp 8, B *, =>/63 7=7.93735' 
Cf=\/6o= 7.74596, D^=:v^55 = 
7.4162, E e =r.,/48=: 6.9282, we fhall 
have by the Approximation given at 
Page 88, 




4 X B^+D<i + 2Cf + Aa-l-Ef X Q li;3DCBA 

A R 

iz 30,6113 from the Area fought, from whence the Area 

of the whole Quadrant may be eafily found; for, taking 13.8564 
(=E <rx i AE) the Area of the Triangle A ^ E, from 30.6113 
there remains 16,7549 for the Area of the Scftor A a e A^ the 
treble whereof, fincc AE zi EQ*. will be the Area of the whole 
Quadrant, which therefore is to it's circumfcribing Square, as 
P78538, i^c. to I nearly. 

Let it be required to fquare the Curve, whofe Equation is — ? 

this (by what has been (hewn in Page 109,) is equivalent to the 
circular Arc, whofe Radius is r, and Tangent /; lee the Arc be 45 
Pegrees, then/ 1=1, which now fuppofe divided into fix cqua 

Parts, and we (hall have thefe feven equidiftant Ordinates , 

I t o* 

• I I I I I I 36 36 36 

TTTI' TTZ' r+T^' '^i' hTTI' TTTf' ^^ '' Tf 4^' Ts' 

36 ^6 26 

^-, r-1 ^ And hence by the Rule againft the Ordinates in the 

52 61 72 ' ^ 

Table at Page 74, this Procefs, 

A= i+^=x.5- 
72 ^ 

o^ 26 

^6 . a6 
C =—+ — = 1.192308 
40 52 

I 



:o,8 




Sum - - • 659 729908 



Te 
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To the ftveral Approximations we have -akeady given for ttid 
Quadmurc X)f the Cirde, we IhaH add the following ufeful Me- 
thod, whereby to determine a Vulgar Fradion nearly equal in valud 
to any Decimal one propofedi 

Let-? and 4- be affumed to dctaote two Vulgar Fraftibns, ifi 
b a 

the ioweft Numbers, equal nearly t<:) the firft Figures of the given 
Decimal, the one of them greater, and the ocher Icfs, than the faid 

Decimal : Moreover, fuppoQng y to be the neireft Value of the 

two, and the given Quantity (or Decimal) to be denoted by ^; let 

there be affumed jjrf^ =q : Whence x will be had s: ^_^^ 

r: ?— ^. Let this Value of ;c be found in the neareft whole 

a-}-cx 
Numbers, by means whereof the Value of the Fraftion yif^Tdx 

(which is a firft Approximation to the Value q) will be given : 
And, if with the Fraction thus determined, and one of the two 

preceding ones r -^ or -J j the Operation be repeated^ a new 

Value of X will be had from the very Equation above exhibited, 
and from thence a fecond Approximation or Value of the affumed 

Fradion prr^ Whence the Operation (if neccffary) may be 

again repeated, till you arrive to any Degree of exaftnefs required. 
Example. Let it be required to Approximate 3 i4>59^.^> which 
cxprefles the pinphery of a Circle whofc Diameter is Unity. 

Here 4 will be -^, and 4 =—- Therefore, by writing 4,1, 
I a I . 

3,1, and 3. 14 1 5926, in the room of /j, ^, r,i, and q refpeftivcly,! " 

(a 'bq\ 4—3^3 — ^^— < 

nearly.. Whence ^e have ^ = ^|4| = ^i for a firft 

Approximation, being the Jrcbimedian Proportion. Again, by 

takinc — = -^, and 4" = — and fubftituting as before, we get 
^ b I » 7 



Ar = 



^— ^?— 3 — 3i M^|59 _ 



_ =16 nearly. Whence we have 

<3— ^ 7^3-»4i59--22 

f_i£f — idJii -3 Ml for a fecond Approximation^ agreeing 

*-f ^x I f ill 133 , ^ . , 

with that of Metius', which converted to a Decimal, errs only m 

the 7th Place. 



/ 




T ABLE 



OF THE 



LOGARITHMS 



O F ALL 



Numbers from i to loiooor 



■ ■ 1 I ■> I III I ■ ■■ I ■ >■■■■ _ ■> . ■■■ 

•\ imaidUMfc—iiMi— Mfci— ■ ■ I ,1 !■! ir ii II i III 



a 



thcir'L^ 




ih'Oj and 
with Indices. 



60.7781413., 
7 0.8450980 
". ' S &.$<5309Co 



0.000000c 
0.3010300 
0.^771213 
4 0.602060c 
0.6989700 



0.9542425 
1. 0000000 



21 

22 

H 
z 



1.0413927 
1.0791812 

I I « 39+34 
4 1.1461280 

|#r76o9'3 
1.20^1260 

I 2 $^4^89 



I.2C92|(2f ^^68 

i.2?^7r36 



1.3010300 



1.3424227 

1.3617278 

1. 3*802 1 12k 

179400 

49773 
^ . :3'3M 

1-4771113 



29 
30 



34»53»4789 



35 



36 
37 
38 

39 
40 



41 
4» 
43 
44 



47 
48 

49 

,50 



N 



1.4913617 
1 .505 1500 

S>85»39 



1.5440680 



5563015 
1.5682017 

J-5797536 
i.59iQl4ld, 
1 .6020600 



1.6127839 
1.6232493 
1.6334685 

.. 64345*7 
44jUS»3>2JA^. 



46f.66iayyy¥ 
.6720979 
68124131^ 
.6901961 
6989700 



Log. 



5« 
52 
53 
54 

55 



57 



«-7! 



S6Iu74SiS8Q «oS9il 13913 

0354238 
74265 



58i.70342bo| 
^085*41 
'778i5'3 



59 
60 



61 
62 

63 

65 



7853298 
7923917 

« -7993405 

8d6i8i 
1.81291 



1-8105439 
2I0748 



1.8 



69 

70 



81 
82 
83 
84 

h 

86 

87 
88 



7075702 
1,7160033 
1.7242759 

7323938 
7403627 



N. 100 L. 00. 



100 
101 
102 



0000000 

432H 
86002 
10310128372 
104 70333 



106 
107 
108 
109 



no 
III 

112 



V^$|5o89 
8388491 

8450980 



8512583 

'•8573325 
.8633*19 
.8692317 
.8750613 



761.8808136 
.77^486490; 

78 i^itfg^ 
^ 79 1.%762/r 

8o| 1 .9030900 



1.9084850 
9138139 
91907a* 
92427^ 

1.9294189 



1303338 

^, ... ^.- ^~ 6j«o6 

%Pi949^9C3Q|^38. ^%^ 

1430148 



» -9344985 
»-9395»93 
1.4444827 



90 



97 

98 

99 

100 



N. 



''9S4»4»5 



1.95904141 
19 



•5' 
1637878 

9684829 

941.9731279 

146 
H7 



»<^ 8ii7H 



9867717 
1.9912261 
1.9956352 

2.0QpOpOp 



\ 




iiS 

119 



Log- 



041 3927 
53230 
92180 

0530784 
69049 



id^, 1/305 30784 
2 ym^ 6904 9 
.39 K 0606978 
48 rra 44580 

>^o I If Sl8CQ 



1859 
0718820 

5S470 



131 

»|2 

^J3 

>34| 



72713 
U057^ 
• -385r6 

71048 



136 

L>3Z. 



139 



140 

H« 
142 

H3 



148 
H9 



N. 



61280 

92191 

1522883 

53360 



1^ 1 i ' 60v 



43S»9 

73173 

I 7026 I 7 

^^863 



hog. 



158 



4**00 
68259 
95150 
2121876 
J^ -48438 
IB5 [74839 
i66|l«oio8i 

78fl 



S^^^j-f^-' 



N. 



1 5o|j 760913 

89769 

1818436 

46914 

75207 



'5* 
>S3 
>54 



>SS I903H7 



160 
161 
162 
'63 



Log- 



i6j 

i59|2pi 



31246 
58997 



!6j7I 

397 «■ 



16} ,< 

169 




172 

180 
181 

*82 
184 



185 

186 



>88t 
189 



196 
191 
192 
193 



196 

>97 
198 

199 



N, 



52725 

76786 

2600714 

24511 

.48178 



71717 
95129 



187^71.8416 M7 



t»f78 
64618 



87536 
2810334 
3301 21 

55J73 
7 >ur; 



ay»3y pg 
22561 
44662 
66652 
88531 



Log. 



201 
202 

203 
204 



*0S 1^7539 



N. 



206 

207 
208 



Log. 



3010300 ^ 
31961 

535«4 
74960 
96302 



18672 

59703 
80633 
209*3201463 



210 

212 
213 



217 

2l8 



22193 
42825 

63359 

83796 

33041 L8 

""74485 

S 64597 
84565 

340444> 



130 

232 
233 
234 



235 
36 



239 



240 

241 

242 

243 



246 

247 

248 

249 



N 



3617278 
36120 
54880 
73559 
92159 



3710679 
29120 

47483 
-65770 

83979 



;802II2 
20170 

38154 
56063 



•=5*(WT" 



3909351 
-26970 

445 »7 
61993 



Log. 



dMn 



N 



3979#>Q 
9^7 S7 

401^005 
^1205 
4S337 



65402 
62400 

9933' 
41J6197 
32991* 



+9733 

83013 

99557 
4216039 



N 



Log, 




49 1 36 J 7 
27604 
41546 

n443 
69296 



54406SO 

53071 
65+27 

77747 
9^0? 3 



N. 



?75 



96871 
50 J 059 J 

>^f*7i' 
379<57 



933^7 



276 44^)909 
24798 
40448 
56042 



87065 
450249 
17864 
33»**3 



[1 500 
S5050 

920^5 
51O3450 



+'^++9 
(►3660 

78S19 
93915 



239 Bo 
3**93o 

68676 
«3+73 



39 ^{ 9SZ20 
296 4712917 

*97| ^756+ 
41163 
56712 



18834 
32176 
+H78 
58738 



85139 
98280 

5211381 

24+4^ 

374^^ 



370 
37' 



£2929 
34811 
46661 

S%78 
70jt)4 



810J7 
93739 



3;2jS7<55+39 

J7odS 

? 28716 



6o2OtJO0 

3 '44+ 
42161 
53050 
6381^ 



r45S<^ 
£5260 

^ P5SH4 
6j 06602 
i7«33 



a7«39 
38418 
48972 
55501 
70003 



N 



'9«( 
199 



NJ Log. jN.j Log 



5044b 

^339_ 

76299 

89167 

5301997 



H7*>9 
^7544 
40261 
52941 
6558^1 



40313 

5187S 
^J+'4 

74918 
86392 



97836 
5809150 
20634 
5J98S 
433^^ 



54607 

65^73 
771 10 
88317 
99496 



78J91 

90761 
5403195 
15792 
282^4 



390 



5910646 
21768 
32S6 
43926 
S+962 



65971 

76952 
87905 
9B851 
399^009729 



N.t Log. ( N 



80481 

90933 

6101361 

H76f 
22140 



4176J 

P3H 
60981 

7^?5f 



io J f I 

8964S 
99161 
66qi*65( 



5^493 
42821 

531*5 

63404 

73659 



8382*9 
94096 

^^4*79 
H43^ 
H57 



346^5 
+4773 
?+S37 
64^79 
74^97 



*757K 
J70D9 
464^* 
55S10 
651 So 

74f3t? 
85859 
93169 
6702459 
1172s 



84895 
94865 
437J64<H8i4 
14741 
^4645 



20979 
30209 
59420 
486 [J 
57783 



34517 
44386 

54^13 
64037 
73330 



83600 

93349 
6503075 
11780 
22465 



Log. 



06936 

7fc70 
851I4 

9+^79 
6803^5^ 



12412 
21451 

50470 
39+7" 
4^454 



57+17 
66363 
75290 
94198 
93089 



6901961 
108 1 5 
19651 

28469 
57269 



46052 
5:4817 

72393 
81005 



N. Log. 



N. 


500 L.69 














N. 


Log, 


N- 


Log, 


N. 

600 


Log, 
7781513 


650 


i.Og. 


^ 


Log. 


500 


6989700 


550 


7403627 


^129134 


700 


8450980 


501 


98377 


551 


11516 


601 


8^745 


651 


>y^^^ 


7ai 


571S0 


50Z, 


7007037 


55^ 


1939' 


602 


95965 


6^2 


42476 


70« 


63371 


S05 


15680 


553 


27251 


603 


7803173 


653 


49^32 


703 


69553 


J04 


319H 


554 


35096 


604 


I0^6q 


654 


5 5777 


704 


757^ 


505 


555 


41930 


605 


17554 


6;s 


62413 


701 


8 1 891 


506 


41505 


sst 


50748 


600 


2+726 


6^6 


6903H 


70^ 


88047 


507 


5 00 So 


557 


58552 


607 


31887 


6^7 


75654 


707 


94194 


50H 


58^37 


558 


66342 


608 


39036 


65S 


82259 


708 


8500333 


509, 


67178 


SS9 


741 18 


6og 


4^173 


6>9 


88^54 


709 


06462 


510 


757"^^ 


560 


81880 


610 


53*98 


660 


95439 


710 


12583 


511 


84209 


561 


89629 


61 1 


604 1 2 


661 


8202015 


711 


18696 


513 


92700 


562 


97363 


611 


67514 


662 


08580 


712 


24800 


513 


7101174 


5^^ 


7505084 


6m 


7 460 5 


663 


*5>35 


7n 


30895 


SH 


0963 1 


564 


12791 


6(4 


816^4 


664 
66; 


21681 


714 


369^2 


5*5 


18072 


565 


10484 


615 


88751 


28216 


71"? 


4p6o 


S16 


^^497 


566 


2S164 


6r6 


95807 


666 


3474^ 


71^ 


49130 


517 


3+9OS 


567 


35831 


617 


79D2852 


667 


41258 


717 


55192 


51b 


43298 


5^^ 


43485 


6ra 


o;;885 


668 


47765 


71a 


61244 


519 


51674 


569 


51123 


619 


1690L 


669 
670 


54261 


719 


67289 


S^o 


60033 


570 


58749 


620 


239(7 


60748 


720 


73325 


^21 


^8377 


57> 


66361 


621 


30916 


671 


67225 


721 


79SS} 


S^^ 


76705 


572 


73960 


622 


37904 


672 


73693 


722, 


8537^ 


.<;25 


^5017 


573 


Si 546 


6^3 


448 So 


673 


80151 


723 


91383 


534 


Q3^^y 


574 
575 


89119 


bz4 


5184^^ 


674 

^75 


£6599 


724 


97386 


5-> 


7Z01593 


9667 s 


6zs 


58S00 


93038 


725 


860^380 


5:16 


18106 


576 


7604125 


626 


6 "43 


676 


99467 


J^6 


09366 


527 


577 


ii7?K 


027 


JZtjJ^ 


677 


^3058^*7 


7^7 


'5 344 


52H 


"<^539 


57'^ 


19278 


628 


79596 


678 


12297 


;7^s 


^'314 


5x9 


34517! 


579 


26-^86 


629 


8r:5o6 


679 


18698 


729 


27275 


5>o 


42759 


^So 


34-^0 


630 


9340s 


680 


25089 


730 


33229 


S3' 


50945 


581 


41761 


631 


8000294 


681 


31471 


731 


39^74 


53^ 


159116 


581 


49250 


612 


07171 


682 


37^44 


732 


45" 11 


^33 


57272 


5*^3 


;;g686 


^33 


i4C>37 


683 


44-07 


7n 


5 1040 


SH 


75413 


5^4 


641 zii 


6U 
^35 


^■737 


6S4 
68 q 


50561 
56906 


7H 
7^5 


56961 


53.^ 


«353*> 


|v8; 


7»>59 


62873 


53*> 


91648 


^86 


78976 


t^t 


3457 i 


686 


63241 


736 


6877^ 


537 


99743 


5^7 


86381 


^57 


4^394 


6S7 


69567 


737 


74675 


5-lH 


7307823 


588 


93773 


6^^ 


4'i207 


6B8 


75884 


73^ 


80564 


539 


]^8S8 


589 


77Dirn 


639 


53^009 


6S9 
690 


81192 


739 
740 


S6444 


H^ 


23938 


$90 


08^20 


64d 


61 boo 


88491 
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8.1712804 



8.187984S 



55 '59-981 8.2040703 

56 162.890^ H^^-S^r^fti^.l 

58 168.707 %^ 8.**71335 |J, ? ri.7728665 



C:>fincs. 



8.2345568 
8.241855 



DiiT 



I Ice. 



16151.66 
1196.85 



11157.46 
9665.30 

8525.40 

7626.23 
6898.76 
6298.06 



5793.65 

5364-10 

49^3.?'3 
4671.41 
438^.1*3 
4'37.*i 



3^13.48 
3712.70 
353'-5o 
3367.18 
3217.48 
3080.51 



*954.75 
2838183 
27^1:68 
2632.31 

*539.95 
2453.81 



*373-33 
22^7.98 



2098.11 
2039.00 



1983.13 
1930.23 
1880.08 
1832.48 
1787.23 
1744«'5 
1703.10 
1663.95 
1626.55 
1590.80 
1556.56 
1523.80 



i433-*6 
1405.41 



1352.86 



3- 



f*37 
1216.4; 



DiJ 



Co iecants. 



N. DifF. 



3.536273934377468.^86 8.8 
3.*J5*4T9rrrt8r35. ocloi:^ 

3.05915*7 11459157. .;^JIJ 

2.93421408594368.9^774 4 

12.8373040 68754^.0 """JC^ 

2.7581229 5729580.9 *9"9°-5*> 

2.6911761 4Q 1 1070.2 '3641.84 

*-6 31843: 97'87.3/°,^^;:^ 
2.58203193819723.0,795773 

2.49488193,25*29.7 1 I 

*.4570935 2864^94.8 ^340 58 

2.42233162644426.9 ^ 7*|97 

2.39014702455540.2,3 28.^6 
2.36oi84to229iS3?:5:^728^^^^ 



'*.33*^5^*i48599.5 
2.3058267 2022212.2 
2.28 10034] 1909868.0 



2.2575225 1809349.6 
2.2352463 17 18883* I 
[2.2140573 1637032^5 
2,1938542 1562622.8 
*-i745493 14946S3.7 
2.1560662 1432406.1 



iT78.6c"*^*°*^7i 661130.36 
,:' qT, ii.8i20iC2 6iL86c^.T6 



20152648657.16 
— — — 11.8038980 636645.95 
1320.0c ' ' - ' 

'304.10 "•7?J9*97 

|it.7S©4i*96o7T4i.-Ti 



".7654432. ,, 
1-1.7581447 572986. 

L S2 c. N. Sec. 



Infinite, 



*..'38j377 U75110.8 
2.121^047 1^2222^.9 
2:1049146 1273252.6 
2.0891207 12277S0.3 
2.07388101185444,0 
2.059 1581 1 14593 0.1 



[ 108965 



2.0449181 1 

i:t.03ii3b2 

2.017^6^6 .w^.,,7.,^, _ ..- , 

2.0048020 101 in 8. c I °*?^ 
^ 481.469 



1.9922133982230.33 
'.9799793954947.11 



1.9680805 929138.69 
1.9564991 90468«,63 
1.9452186881492/44 
1.934**37859456.09 
9235003 838494.70 
'.9130354818531.50 



1.8735290747358, 
1.8641896731458.., 
1.8550468 716220.52 



,3 1.^4^092^ 7bi6o4,74 *«;5?6 

J<i:8373i9^aif757^6t^3-85* 

11.8287196674092.72 "4.681 

..o-_ o' ,i.^^^ ', 216.039 



1 Uc. 



N.Tan N. P 



2106.45 

1872.40 



1675.30 
1507.77 

lj6^..l> 
1260.16 
1132.31 

103-96 



9S4-9* 
8i5i.46 
. 816.17 
758.87 
705.60 
65^.56 



616.07 
577-57 



'^7fi".4 ^7-7 



454.7*0 



367.272 



8.727 ^^ ^« 6.Q^O^A7C "^Jt-^.i ,„ 



57 



,4.51 fg-jl ..6.696; |*;5w; 



17.453 




fi^ :3:4s 7-4^79696 5^5-45 ; 

*9-°«9j8.i8 7-4637*73 ^8*8.83 50 
!;•??! 48.48 7-50S1203 6,28., 49 



, 6298.13 



34.907 ^-^ 17-54*909 

37.816+*-'^^ 

40.725 

:^54^r.:8^^M492K^^^^^ 

49-45'gS7.694.786 4 ;;y- 
5*-36o| ~p~ 7-7»9oo*6| illZ:il a2 

41 
40 



55.269 
58.178 



48.48 
48.48 
48.48 



''"''4^i|i;;^i?^:;i5367-3i39 



63.996 



69.814 



48.48 



78.54' *« Tb 7 



207.886 '5 
200.186 '54- 
— '57.093 



7.2418778 



7.74*4841 
7.7647610 
7.7859508 
7.8061 ?47 



7.8439444 



48.48 



'°7.633^8;:i?-^3'9446;^!3-35,3 



430.140 

407.501 -'^'"ii 48.48 X"'^*^'*^*' latalf, 

U6o3;;°-54j:8:i •»«5»74;ii::* » 

|"3-45i a8 rrt $<^548o94 ,831.7, *' 



48.50 



349.356|;!^36ij8:i8 5-^5805^ 
48.48 
48.48 





. 1 an 



7.8616.73^8 



*954-9o 
2838.98 



78707 
7-S8tL^^5!3* 



«>f'.85 



i - - 48.48 

?*-450^8.co ^'^T^^ou 5^0.10 3» 
84.360 7« K 7.9*61344^40.10 

^l69|4!:l? 7.9408^8; !454:^ ]o 




^T2'720 "9-^70 Tgls 8-0765306 '787.48 

lllZig ,22.179 4g:48 8 J69970 1744:40 ,§ 



T53r 



I ec. 



60 



3913.58 
3712.8, 
3531.63 



38 



89 DEGREES. 



DEGREE. 



7 
8 

9 

lO 

II 

13 

14 

16 

17 
18 



»9 

20 
21 
22 

a4 



as 
26 

27 
28 

^9 

|12 

'3« 
32 

33 
'34 
35 
36 

-37 
38 

39 
40 

!ii 

43 
44 
45 
46 
47 
48 

49 
50 
5' 
5* 

53 
11 



12.4223235 2644408:0 
12.39014342455519.8 
12.3601799 2291816.6 
12.3321508 2148576.2 
12.3058214 2022187.5 
12.2809974 1909841.9 



ia.2575159 1809322.0 
12.2352390 1718854.0 
12.2140492 1637001.9 
12.1938453 1562590.8 
12.1745396 1494650.2 
ia.1560556 1432371.2 



Co-can j^^ents. 



55 

56 
57 
S8 
59 
60 



3--536a739 34377467 
3.2352438 17188732, 
3.0591525 11459153 
2.93421378594363.0 
12.83730366875488.7 
^.7581222 572957a»i 



12.6911752 49iio6otO 
11.6331831 4297175.7 
12.5820304 3819709.9 
11.5362727 3437737-1 
12.49487973125213.7 
12.4570909 2864777.3 



12.1383262 1375074.5 
12.1212923 1322185.1 
2.1049012 1273213.4 
12.0891062 1227739.6 
12.0738656 1185401.8 
12.0 59 141 6 1145886.5 



12.0449004 1 108920.5 
12.03 II 1 14 1074264*8 
12.0177466 104J 709.4 
12.0047808 loi 1069.0 
11.9921908 982179.43 
"•9799555954894^ 



1 1.9680554 929084.87 
11.9564726 904633.36 
11.9451906 881435.72 
11.9341943 859397.91 
11.9234694 B3S435.07 
11.9130030 b 1 8470.41 



Infinite 



11.9027828 799434' 3io 
11.8927975 781263^3 
11.8830366 763900.09 
11.8734901747291.65 ,„5.o^5e 
11.8641490 73 '3S9-9' »r,.<,86g 
1 1.8 5 $0044 7 ' 6 1 50.7c — 2^-^ 



1 1.82867 iSj 674018.54 "^7055 



11.8202374661054.73 ^^ 
,1.8119636 64858p.o8^t;ii 

T 1.8038444 636567.41 



^tt??'-« .ra:^;; 



11.7958741 ._ 

11.7880474,613829. 

I r.7803592 603058.20 ,;;.5J6 

11.7728047 592658.72 ^i'l2^ 

.1.765379x582611.74 je,.8686 
ii>7^8o78-f5y*t99,6> 



L. l^ng. 



N DiflF. 



I iec. 



186478.90 
95492.98 
47746.5c 
28647.9c 
i90$*J.6i 



13641.86 
10231.40 
7957.763 
6366.213 
5208.723 
4340.606 



3672.82 

3148.137 

2728.386 

2387434c 

2106.478 

1872.426 



1658.665 
1507.800 
1364.201 
1240.185 
1132.343 
'037'983 



954.9450 
881.4900 
816.1950 
757.8966 
705.6300 
65-8.571^ 



616.10C0 

577.5950 
542.5900 
510.6733 
481.4928 
454*7446 



430.1646 
407.5251 
386.6273 
367.2968 
349.3806 
33*.7443 



317.2685 
302,848c 
289.3888 
176.8073 
265.0290 



216.0635 



i9«.93i 



N. Ian. d;#: 



N. Sec. 



10000.000 



10000.000 
10000.002 
10000.C04 
10000.007 

lOCOO.Oll 

10000.015 



IOCOO.021 
10000.027 
IOCCO.034 
IOOCO.042 
10000.051 
ioo<^o.o6i 



10000.072 
10000.083 
iocoo.095 
10000.108 
10000.122 
10000.137 



10000.153 
10000.169 
10000.187 
10000.205 
10000.224 
iooco.244 



10000.264 
10000.286 
10000.308 
10000.332 
10000.356 
10C00.381 



10000.407 
10000.433 
10000.461 
iocoo.489 
10000.518 
10000.548 



10000.579 
T0000.611 
10000.644 
10000.677 
10000.711 
10000.746 



IC000.78 

10000.8 !_, 
10000.857 
10000.895 
10000.935 
10000.975 



IOOOI.OI6 
tOOOI.058 
1000 1. 10 1 
10001.144 
ICOOI.189 
10001.234 



10001.289 
10001.327 

foooi.37j 
1 000 1.42 
10001.473 
10001.523 



N.D. 



I Tec 



0333 
,0333 
0500 
.0666 
.0666 



.266C 
.2666 
.3000 
^3060 
^3166 
3333 

'3333 
.3666 
.3666 
.4000 
4000 
.4166 



4333 
4.333 
.4666 
.4666 
.4666 
i5oco 



5166 

5333 

550c 

550c 

5666 

583? 

600c 

616 

6333 

6333 
6666 
6666 



.6833 
7000 
7166 
.7166 
7500 
.750c 



7666 

78^3 
,800c 
.8000 

8333 
.8333 



L. Sec, 



10.0000000 



10.0000000 

lO.OOCOOOI 

10.0000002 
IO.OOCOC03 
IO.OOC0005 
10.0000007 



IO.OC00009 
10.0000012 
10.0000015 
10.0000018 

1O.OCC0O22 
IO.OCOOO26 



IO.OOOGO3I 
10*0000036 
16.0000041 
IO.OOCOO47 
10.0000053 
10.0000060 



10.0000066 
10.0000073 

i 0.0000081 
le.0000089 
10x3000097 
fo.coooio6 



1000 
.1166 
1333 
'333 
1333 
1500 



10.00001 15 
10.0POO124 
10.0C00134 
10.0000144 
10.000015 c ' 
10.0000165 * 



1500 
1500 
.1666 
.1666 
1833 
1666 



10.0000177 
10.CO00188 
10.0000200 
10.0000212 
10.0000225 
10.0000238 



10.0000252 
10.0000265 
10.00C0179 
10.0000294 
10.0000309 
10.0CC0324 



10.0000340 
10.00003-56 
ic.oooo37a 
10.0000389 
10.0000406 
T0.0C00423 



10.0000441 
IO.OOOQ459 
10.0000478 
10.0000497 
IQ.0CP0516 
10.0000536 



10.0000556 
10.0000576 
10.0000597 
IO40000618 
10*0000640 

IO.QdC0662 



Co-iccrots. 



N.D. 

ifcc 



0000 
0166 
.0166 
.0166 

.0333 
0333 
•0333 

.0500 
.0500 
,0500 
0666 
0666 



,0833 
,0833 
,0833 

.1000 

lOQQ 
I16C 



2000 
1833 
.2000 
2000 
.2166 
.2166 

2333 
2166 

2333 
2500 
25OC 
2500 

l6?6 
.266t 
2666 
,2833 
,2833 
'»833 



3000 
^000 
3166 
3166 
3166 
3333 



3333 
3333 
3500 
3500 
3666 
3*666 

Diff. 



Co fines. 



icocpopoo 



/o.ooooooo 

9.9999999 
9.9999998 
9.9999997 
9.9999995 
9.9999993 



lOOOO.OOQ 



9.9999991 
9.9999988 
9.9999985 
9.9999982 
9.9999978 



9.9999974 9999.939 



9.9999969 
9.9999964 
9.9999959 

9.9999953 
9.9999947 

9.9999940 



9999.928 

9999.9x7 
9999.905 

9999.89^ 
9999.878 
^999.863 



9.9999934 
9.9999927 
9.9999919 
9.9999911 
9.9999903 
9.9999894 



9999.847 

9999.831.3000 

9999.813.000 

9999.795 ^ 

9999.776 

9999.756 



9.9999885 9999.736^'HI2 

9.99998769999.714*^666 
9999.691 .iooo 
9999.668 •+°^° 

9999.644 
9999.619 



9.9999866 
9.9999856 
9.9999845 
9.9999835 



9.9999823 
9.9999812 
9.9999800 
9-9999788 

9.9999775 
9.9999762 



9.9999748 
9-9999735 
9.9999721 
9.9999706 
9.9999691 
9.999967^ 



9.999966c 
9.9999644 
9.9999628 
9.9999611 
9.9999594 
9.9999577 



9.9999559 
9.99995^1 
9.9999522 
9.9999503 
9.9999484 



9.9999464 9959.766 



9.9999444 9999.720 



9.9999424 
9.999<;403 



9.99993829999.577 
9.99993609999.527 



9.9999338 



L. Sine 



10000.00C 
9999-098 
9999.996 
9999.993 
9999.989 
9999.585 



N. D. 

I £bc. 

000 
.0333 

■0333 
.0500 
0666 
.0666 



.-OOO 

9999.979^.1000 

9999.973 

9999.966 

9999.958 

9999.949 



1166 
1333 

1500 
.1666 



.2666 
2666 



.4C00 
4166 



9999.593 
9999.567 
9999.539 
9999.5" 
9999^482 
9999.452 



9999.42J 
9999.3*9 
9999.357 
9999.3 

9999«i89 
9999.154 



9999.218 
9999.181 

9999'H3 
9999.105 
9999-065 
9999. 01 



9999*984 
9999.942 
9999.900 
9999.856 
9999*811 



9999.673 
9999.615 



9999.47? 



N. Sine 



.i?33 
1833 
100c 

.2166 

2333 
250C 



3166 
3333 



4333 

4333 
4666 
4666 

4833 
.5000 



.5166 
5333 
5333 

.5666 

.5666 
5833 
6000 

.6166 
63.33 
6333 
,6666 
6666 

:-6S33 



.7000 
7000 
7333 
7333 
7666 



7666 

7833 
.8000 
8000 
8333 
.8333 



DaJT. 



53 

52 

51 

5^ 

49 

l!" 

47: 

46 

45 
44 
43' 
42' 

41 
40 
39 
38 
37 
il 
35 
34 
33 
34 

31 

32 

»9 
28 

27 
26 

25 

i± 
23 

22 
21 
29' 

19 
18 

17 

14 
13 
12 ^ 

II 
10 

9 
8 

7 

J. 

5 

4 
3 

2 ' 

1 

o 



89 t)EG]^E£S. 



1 DEGREE. 



1^ 



fTDXTFTTSSTrirTrfMlT 



.39 

.40 

,41 
.42 



43 
:44 
45 
46 

47 

:i! 

49^ 
5« 
51 
5* 
53 

it 

5S 
•57 

iss 

59 



N.Sine 
'74«'5H 



>77-43» 
180.341 
183.249 
186.158 
i8<).o66 
»9»-974 



194.S83 
197.791 
200.699 
203.608 
206.516 
^09-4>4 
212.332 
215.241 
218.149 
221.057 
223.965 
226.873 



19229. 

20^3 



.222 

:*5 
26 
27 
28 

^9 
30 

3 

3* 

33 




247.230 
250.138 
253.046 

*55-954 
25S.862 
261. 769 

264.677 
267.585 
270.493 
401 
276.309 
279.216 
282.124 
285.032 
287.940 
290.847 

''93-755 
296.662 



34*73 



299,570 
362.478 

3o|-38s 
308.293 
31Y.200 
314.10S 

fi7oi5 
319^922 
322.830 

3^5-737 
328.644 

33ii5a 



334^459 
337.366 
340.274 
343.181 
346.088 
348-995 



8.3270163 

8.3329243 

,3387529 

3445043 
,3501805 

'35S7835 



L. Sine 



8'Hi>SS3 



8.249033a 
8.2560943 
8.2630424 
8.2698810 
8,2766136 
8>28.32434 



8.2897734 
8^2962067 
8.3025460 
8.3087941 
8.3149536 
8.3210269 



8.3613150 
8.3667769 
8.3721710 
8.3774988 
8.3827620 
8^3879^*^ 



8.3931008 

8*3981793 
8.4031990 
84081614 
8.4130676 
8.4179190 



8*4227168 
84.274621 
84321561 
8*43^7999 
8.4413944 
^4459409 



8.4504402 
8-454*934 
M593013 
84636649 
8.4679850 
8.4722626 



^.4764984 
8.4806932 
8.4848479 
8^4889632 
8.4930398 
8.4970784 



0798 



W05730 
128673 
167264 



8.5010,, 
8.5050447 
8.5089736 
8.51 "' 



*S*o5S'4 



8.5243430 
8.5281017 
8.5318281 
8.5355228 
8.5J91863 
8.54:^8192 



Co-hnes. 



DiffT 



I lee. 



1 1.96.31 
1176.85 
1158.01 
1139.76 
1122.10 
11 04 .96 
1088.33 
1072*21 
1056.55 

'041.35 
102 6. 58 
1012.21 

998^ 
984.66 

971.43 
958.56 
946.03 
93^83 

921.9 

910.31 

899.01 

887.96 

877.20 

866.70 



856.43 
846.4] 
836.61 
827.06 
817.70 
808.56 



799.63 
790.88 
782.33 
773.96 
765.75 
757-75 
749.88 
742.20 

734.65 
727.26 
720.01 
711.93 




632.93 
62645 
621.06 
615.78 
6i.o.5» 
605.48 



Co recants. 



1.7581447572986,88 



1.7509668 

'•7439057 

1.7369576 

1.7301190537178 
1.7233864 5289 
.7167566 



1.7102266 
'•7037933 - 
1.697454049 
1.6912059 49 



1.6850464484224-1 
1.6789731 477499-74 



470959.61 
464596.25 
458402.60 

45»37»-95 

1.6498195446497-95 
440774.5* 



1.6729837 
1.6670757 
1^6611471 
«-6554957 



J.6442165 



;o435 



i.638685( 
1.6332231 

i.627S29o|4»445»-45 

K6225012 

1 

1. 



196.12 

4»9757.iJ 

4»445»-45 

. 4"9»77.«7 

.6172380 ^14226.60 



.612037 



1.606899 

1.6018207 

1.5968010 

1.5918386 

1.5869324 

1^5820810 



12404482.01 
399779.69 
395 '8 5.49 
390695.71 
386306.83 
382015.50 



1.577*832 
^'«-57a5379 
1.5678439 
1.5632001 
1.5586056 
1.5540591 



'•5495598 
1.5451066 
1.5406987 

'•5363351 
1. 5320s 50 

'•5*77374 



1.5235016 
1.5193068 330603 
1.515152 
1.5110368 

1 
1.502921 



.5069602 32 



16 



1.4989202 



'•4949553 3'a575 



1.4910264 3 



1.487^1327 
1.4832736 
14794486 



14756570 



bfic 



563594.62 

554505-34 
545704.64 

96 

15.64 

520902.72 



513129.02 

505583.96 

18257.62 

1140.62 

1 



409296.30 



37781849 

3737'».73 
369695.28 
365763.32 
361914.14 

358'45'7 



354453.9' 
350838.00 

347*95-'5 
343823.16 
340419.94 



340419.94 56 .^r 



333811.76 
>oo 

3»7455^37 
324367.13 
3*1336.63 
318362.25 



315442.46 



306995.98 
304280-17 
3016x2*01 



1.4748983 
1.468171^ 

iJ-46447.7* 
1.4608237 ^_ 
14571808 286537.08J 



I fee. 



'5653.76 
15148.S0 
14667.83 
14209.46 
13772.20 
'3354-86 



'77-46o|^ft,^ 8.249101 5 
180.370 ♦J'So 8.2561649 
183.280+8.50 8.j63„53 

186.190 J?*5o 8,2699563 
189.100 ^"^ 8.27669x2 

ir*2.010 48-50 8.28 

48.50 



12956.16 

12575.10 

122x0.56 
11861.66 

"5»7-5' 

1 1207.28 



"9^9" irtl !'**9«559 
^^•83oJg 2^8.2962917 

20o»74o *«• J 8. 30263 3 5 



10900.21 



»vo»74o ' - o.3o>o335 
203.650 ^'5® 8.3088842 
206.560 ^l'^** 8.3x50462 
209.470 +g ^® 8432x1221 



212.38( 



xo6o5.6o*;|;J2J 



10322.75 
10051.08 



9*97.4 

9064.9I 

8841.13 

8625.46 

8417.61 

8217.16 



8023.81 



7657.00 
7482.96 
7314-80 
7152.21 



6995,01 
6842.93 
6695.75 



6281.61 



'74-55' 



221.111 
224.021 



9790.00^ J 

9538.95 1^ 

' ' ■ 229.842 



I fee 



p- 8.3271x43 
4» 5^ 8.333024^ 

48.50 
48.50 



3446105 



— s — ■ 8.3614297 

;i»3*.753g;|^ 8.3668945 

'1*35-66378^^8.3722915 

8.3776223 
8.3828886 



*38.574l!'f®8.3776j23 
241.484 ♦J'^o 8.3828886 
244-395 1113!:3!?09I8 



5021.51 •• - 2 48.COr o^* 856. 

7837.20 *50.*'6j| 5^ 8.3983152^5 

Lr^l *"lm.i27 7X'5^ 8.4033381 ^:' 
ftio 1-^^3037 

4?-5o 84x32x32 



*53''*7 .0 ; j«'.^*'333«»* 
256.038 4^.5^84083037 
258.948 



6152.10 
6026.51 
5904.75 
5786.65 



193.882 
296.793 



545a.8« 

5347.93 
5246.05 
5 '47.06 

5050.83 
495>3o 
4^6.3 



302,616 
305.528 
308439 



i'*575-77 t;:,j; 

'°?76o.74 474S 
4607.93 



4526.35 
4446.9^ 



29i39x.69 ♦**"'•' 141.18 
2S8|;3.98.4'49.»5Jj|J 

,ttA,::^a 4079.5' -:!!? 



N.6«€. 



4011.50 



*64.77o rrr, 8.4228690 
267.681^5' 8.4276176 

*70.59al8*J!843*3'5o 
J?-S 84369622 
•4*4 Inl 8.441560 
*79-3*5Tft*J,l8-|46'Jo 



4«S> 



182.136 
185.148 



ii±i*2;8.1I 



»9?Wa»6HTg^ 3 J4.M ^tj «-S»4S8*o i ,^ 



8.5283490 

'^'^"^J^ wt8334^4f'll]|:l3;-53*0797 
r2 *9J39i.69 ♦J*^'" 343.383 S " 8.5357787 
m ftSSoAi.oft 4'49-*5 ,-A^«^ 4?'53 



48.51 



288.0^9 4|-S'8,45948i; 
*9^-57oJJ:j; 8,4638486 



48.51 
48.5' 



48.51 
48.51 



3'7-'74|ir7:«*50'*98a 
320.086 *« J^ 8.5052671 
3*»-998j^f 3 8.5092001 
3*5'9»o4r" 8.5x30978 
328.822^1^8.5x69610 



349.2 



^ 



8.2419215 



^33*34 



;-333o*49 585.xoo 
f*3388s63j 5 

«»3446io< ?!"•?:! 



8.4506131 
3.4550699 



8.4681725 
8.4724538 



8.4808920 
8.4850505 
8.4891696 
8.4932502 
84972928 



DiC 



X fee. 



1196.66 

1177.23 
X J 5840 
1140.16 
112248 
H 05.36 



1088.75 

1072.63 

1056.96 

X041 

1027.00 

10x2.65 



.78 If 



998.700 



49 
4! 
47 
46 
45 



922*400 
110.800 
^99-500 
888.466 
877.7x0 
867.200 



856.966 
846.933 
837-'5o 
827.600 
8x8.250 
809.116 



800.183 

79'.433 
782.900 

774-533 
766.350 

758.333 



750466 
742.800 
735-*5o 
727.866 
720.650 
7 '3*550 



706.583 
699.783 
693.083 
686.5x6 
6 8 0.x 00 
673.766 



667.566 
661.483 
655.500 
649.616 
643.866 
638.2OQ 



8.5430838 



Co- tangents. 



627.166 
621.783 



.*-i^^slt:r 



606.20c 



60 



59 
5S 
57 
56 
55 
54 

53 
5* 
5' 



35 
34 
33 
3* 
3' 
3? 

*9 
28 

*7 
26 

*5 
i4 

*3 
22 

2X 

20 

'9 

x8 



x6 
'5 
14 
'3 
17 

11 

10 



M 



88 DEGREES. 



1 DEGREE. 



W.Diff. 



I 

a 
3 
4 
5 
6 



i 7 

8 

9 

Jd 
II 

SI 



M Co-tangents. 



37 
38 
39 
40 
41 

ii 
43 
,44 

45 
46 

47 

48 



-7580785 



^7^899^6^ I ice 



5089851 563 5PS.90 

• T554f*S-»7 
545613,00 
537085.87 
59$8^i>09 
53^0806^73 



»-7, 

1.7438351 

1.7368847 

1.7300437 

1.7133088 

1.7 166766 



1.7101441 
1*7037083 
1.6973665 
1.6911158 



51303^*57 
505485.06 
498i57.x( 
49^038^81 
6849538484110^84 
6788779 477395'Oi 



1.6718857 470853^1.3 



1.666975 1 
1.6611437458193.^1 



464488^61 

1.6553895 45"6>«4i 
1.6497*05 446385.9^ 
1.644 1047 440661.13 



1*6385703 435081.11 
1.633 1055 419640.77 
1.6177085 4»4334«^ 
1.6113777 419157.90 jj; 
i<6i7i 114 414105.83 
1.611908a 409174.11 



1.5771370 
'•57*3824 
1.5676850 
1.5630378 
1-5584397 
■5538897 



1.5493869 
1.5449301 
1.5405 186 
1.5361^14 
1.531817J 
1.5175462 



1.5233067 
1.519108c 

«-5 '49495 
1.5 108304 
1.5067498 
1.5027072 



1.49870 1 8 
1.49473*9 
'■4907999 
1.4S69022 
1.4830390 
1.479109^ 



1.4754140 
1.47 1 65 10 
1.4679203 
1.4642113 
1.460 
1.4569 1 62 



L. Tanj 



S: 



11958.60 

5 '»577'5» 
11113.00 

11864.08 
115^9.95 
11209.71 



1.6067664404358.37 
1. 60 1 6848 399654.60 
1. 5966619 395058.95 
1.5916963 390567.71 
1.5867868 386177.38 
1.58193H 381884.59 



37768.6.13 

373578.9* 
369560.01 
365616.59 
361775.96 
358005.53 






354311.8^ 

350695, 

347'5'-'5 

343677*7 

340273.03 

336935-09 



333661.94 
330451.73 
327302.64 
324212.95 
321180.99 
318205.: 



315283.92 
312415.77 
309599.18 
3 06 3 3 3.07 
304115.80 
301446.19 



298822.99 

296244-99 
293711.06 
291220.C5 
5534288770.89 
286362.53 



N. Tan. 



1S656U10 
15151.11 

I467tt.i8 
14111.88 
^3774-63 
'3357'*6 



1^9901.63 
10608.01 
10315.18 
10053.50 
9791.416 
9541-383 



9*99-*«5o 
9067416 

8843'55«l 
8617.906 
8410*033 
8119.600 



8016.150 
7839.616 
7659.416 
7485.400 
7317.116 
7 '54-65' 



6997.433 
6845,350 
6698.J83 
-_ 700 
6417.716 
6184.05* 



^2^555: 



6' 54-5 
)Oi8.933 

5907.183 
5789.066 
5674.466 
5563-*33 



5455-*5o 
5350.35c 
5248.483 

5149-483 
5053.266 
4959>7'6 



4865.73J 
^780.250 
4694.150 

4610.35c 
4528.7^3 

4449-39^ 



4372.OQO 
4296.666 
4223.216 

4i5'-683 
4081.933 

4Q'3-933 



N. Sec. N.D. L. Sec. 



0001.513 



0001.574 
[0001.617 
[0001.679 
0001.733 
0001.788 
oopi.843 



0001.900 
OQOJU957 
ogoi.015 
0001.073 
0001.133 
0Q01.194 



0002.155 
0001.317 
0002.380 
0001444 
0001.^09 
0001.575 



8500 
8833 
.8666 
,9000 
9166 
.9166 

•9500 
9500 
.9666 
9666 

I.OOO 

j.oi6 
1.016 
1.033 

1.050 
i.o66 
1.083 



0001.641 
0001.708 
0001.776 
QOQI.845 
0001^15 
0001.986 



0003.058 
0003.130 
0003.2931 
0003.177 
9003.351 
QQ03.428 



0003.505 
0003.582 
0003.660 
0003.739 
0003.810 
0003.900 



0003.982 

0004.065 

0004.148 

0004.23 

0004.317 

0004.403 



0004.490 
0004.578 
0004.666 
0004.756 
0004.846 
0004^9 1 7 



0005.021, 
0005.121 
0005.215 
0005.309 

GOO 5.40 5 
0005.501 



0005.59b 
0005.696 
0005.794 
0005.8^4 
0005.994 
0006.095 



fee. 



I.IOO 



I.IQO 
MI6 
I.I33 
1.150 
1.166 
1.183 



1.100 
1.100 
I.II6 
1.133 
1.250 
266 



1.283 
^.283 
1.300 
1.316 
350 

^-333 



1.366 

^•383 
1.383 
1.400 
1416 
'-433 
1.450 
1.466 
1.466 
i.500 
I. -500 
1.516 



'-533 
'•533 
.566 
1.566 
1.600 
J. 600 



1.616 
1.6)3 
X.660 
1.666 
1.683 



10.0000661 



10.0000684 
10.0000706 
10.0000719 
10.0000753 
10.0000776 
10.0000800 



10.0000815 
10.0000850 
10.0000875 
10.0000900 
10.0000916 
10.0000953 



10.0000979 

io«oooioo6 

10.0901034 

iQ»oooio6i 

lotroooiol 

IO.OOOIII8 



4333 
4500 
.4666 



10.0001147 
10.0001^76 
10.0001^06 
10.0C.01236 
xo.oooi^66 
10.0001297 

10.0901328 
X0.0001359 
10.0001 39 1 
10.0001423 
10.000x456 
0.0001488 



10.0001 522 
10.00015 

10.0001 52>9 
10.0C01624 
X0.0CP1658. 
10.0001694 



10.000x729 
1Q.0001765 
X 0.0001 80 1 
iaQooi838 
10.0001875 
10,0001912 



10.0001950. 
10.0001 
10.0002026 
10.0002065 
] 0.0002 J 04 
0.0001144. 



16.6001183 
10.0001124 
10.0002264 
X0.0002305 
XO.0O02347 
to.0002388 



19.000243c 

(0.0C0247 

10.00C13X6 

10.COG2559 

i 0.000 2 602 

1.00002646 



Co fecaocs. 



DHF. 



I fee. 



.3666 
.3666 

3833 
,4000 

3833 



4000 



4166 
4166 
4x66 
4166 

•4333 9, 
4500 



4666 
4833 

4833 
4833 
5000 
5000 
5000 
5166 

77r6 
5166 

5333 
5333 
550c 

5333 



9.9998853 
9.9998814 
9.9998794 
9.9998764 

9.9998734 
9.9998703 



566b 
5500 
5666 

5833 
5666 
6000 



5^33 
600c 

6cco 
6166 
6166 
.616^ 



6333 
.6333 

•6333 
650C 
650C 
6666 



.650c 
6833 
6666 
6833 

.7000 
6833 



7C0C 
7166 
716 

7166 
7333 



Diff. 



Co- fines. 



9.9999338 



9.99993x6 

9.99992949998, 

9.9999271 

9.9999247 

9.999922- 

9.9999100 9998. 



49998. 



9998.101 
9998.044 
9997.986 
9997.927 
99990749997.867 
9997-807 



9.9999175 
9.9999150 
9.9999125 
9.9999100 
9- 
9999047 



9.9999021 

9.9998994 9997, 

9.999S966 

9.9998939 

9.9998911 

9.9998882 



9997.360 
9997.29? 
9997.114 
9997.156 
9997.086 
9997-0x5 



9-9998672 
9.999864X 
9.9998609 
9.9998577 

9- 

9-99985'* 



9.99984789996.497 



9.9998445 
9.9998411 

9- 

9.9998342 
9-99983C6 



9.9998271 
9,9998235 
9.9998x99 
9.9998162 
9.9998125 
9.999808S 



9.9998050 
9.9998012 



9-9997935 

9.9997896 

9997836 



9.9997&^7 
9.999777^ 
9.9997736 
9.9997695 

9.9997653 
9.999761 



9994-405 

9994-308 

9.9997484)9994,209 
9994*110 
9994-OC9 
9993.90^ 



9-9997 570 
9.9997527 



999744' 
9.9997398 

9-9997354 



L. Sine 



9998.477 



9998.416 

374 
9998.311 
9998.267 

1x3 



9997.745 
.. 683 

9997.610 

9997-556 
9997.491 

9997-4*6 



9996.943 
9996.87 X 
9996.798 
9996.724 
9998544 9996-649 
9996-573 



9996.4' 9 

,„ . 9996.34' 

9998376 9996.162 

9996.182 

9996. xoi 



9996.020 
9995.937 
9995^854 
9995-770 
9995.684 
9995r599 



9995.5x2 
9995-4*4 
9-9997974 9995-336 
9995^*47 
9995^'57 
9995.066 



9994.97 

99.94.881 

9994.788 

9994.69^ 

9V94-S98 

9994-50^ 



ome 



N.D, 



I i-c. 



.8500 
.8666 
8833 

r900C 

.'9000 5 
9333 " 



•9333 
.95CC 
.9666 
.9833 
1.000 

I.OOO 



1.033 
.033 

X.050 
1.066 
1.066 

I.XOO 



X.IOC 

'33 
'•'33 
1.133 
1.166 
^.183 



1.20C 
1.100 
1.116 
1.133 
1.150 
1.266 



i.266 
1.300 
1. 300 
1.3x6 
'-333 
'•35^ 



1.350 
1.383 
1.383 
1,400 

'•433 
J.4'6 



^.450 
1.466 
1.466 
1,483 
X.5C0 
1.5x6 



^•533 
1.550 

550 
1.583 
X.583 
1.600 



1.6x6 
1.616 
X.650 
1.683 
1.681 



Off. ^ 



.88 DEGREES. 



2DEGREES. 



WTi 



kst 



IMIN Sind 



351.001 
354.809 

36o«6a3 
363.530 
366.437 



34^'99S 



369-344 
37»-a5» 
375-X58 
37J.065 
380.971 
383-87B 
386.785 
389.692 
39».S9« 
395*505 
89»*4" 
4oi»3'8 

19 404*AH 
io407«i3i 
4x0.037 

sa4i> 

23 415.850 

ft5 4Ai.663 
a6 4*4-569 
»7 4*7^-75 
a8 430*38a 
»9433-»88 
30436.194 



nl 



3j 439-'cc 
3» 

33 
34 
35 



44^.006 

h9" 
447.818 

_ 450'7H 
36453-630 



456.536 

459.44a 

461.347 

>»53 

4t 468.159 

4* 471.065 



4046 



48 473-970 
44 476.876 
^.79.781 
"1.687 
485.591 
488.498 



4$ ^ 

4648: 

47 

48 



49491.403 



494-308 
497.114 
500.x 19 
503.01. 
505.9*9 



508.835 
511.740 
5x4-645 
517-550 
520.455 
6o|si3*36d 



8:5464118 

«-5499948 

-.5535386 

.5570536 

•5^05404 , 

i£3992i| 



V 



5874694 
5907109 
8.5939483 
8.597x517 
8.6003117 
8.6034886 



8.6066116 
8.6097341 
8.6118135 
8.6ZC89X0 
8.6x09369 
8.61x9616 



t8 



4^ 



LJi 



ne 



8.5418191 



.56743x0 

•5708357 
.57411J9 
.5775660 
.5808913 
-5^41933 



1 507. 



8.61496113 
8.6179484 
8,6300111 
8.6338537 
8.6367764 
8.63967^6 



8.6425634 
8.6454181 
8.6481741 
3.65110x6 

8.6539107 
$.6567017 



S.6594748 
8.6621303 
8.6649684 
8.6676893 
8.6703932 
8.6730804 



8.6757510 

8.6784052 

;p 8.6810433 

00 8.6836654 

^8.6861718 

8.6888615 



— 8.6914379 
8.6939980 

^ 8.6965431 
8.6990734 
8.7015889 
8.7040899 



8.7065766 
8.^050490 
•115075 

=3.;5.7 139510 
18.7163829 
18.7188002 



Co-fiiJes 



DtflT. 



m 



600433 
595-500 
500.633 

5*5-833 
81.133 
76 .500 



571.933 
567.450 
56J.013 
558.683 

554-3«3 
550.166 



546.016 
541.9x6 
537.900 
533*500 
530,000 
516.x 50 

511.333 



-33! 
1.58; 



5i8-5«3 
5»4-90o 
5XX.150 
507.650 
504.116 



500.616 
497.X83 

493-783 
490.433 
487.1x6 
483.866 



480.633 
477466 

474-333 

^7i-»J3 

468.183 

.166 



465.1 



462.183 

459.450 
456.350 

453-483 
450.656 
447-866 



445.100 
441*366 
439.683 
437.0x6 
434-400 
43 '-783 



429.133 
426.683 
424.183 
421.716 

419-150 
416.833 



414450 
4x2*066 
409.750 
407416 

4^5-150 
402.883 



Co«-(trcant8 N. Diff. 



1x4571808 



"•453578* 
11.4500052 
X 1.44646x4 
"-44»9464 
"•4394596 
114360006 



IX.4325690 
XX.4291643 
IX.4157861 
11.4114340 
1x4x9x077 
X 1.4x5806 7 



XZ.4X15306 
X 1.409279 1 
XX40605X7 
XX.4018483 
IX. 3996683 

1.39651 14 



"•3933774 
XX. 3001659 
X 1.387x765 
XX.384X090 
XX.38X063X 

11. 3780384 



247387.31 

245621.23 
243880,20 
242x63.70 
240471.21 
238802.24 



".3750347 

11.3710516 
XX.3690889 
11.366x463 
XX.3632236 
11.3603104 



11.3574366 
11.35457x8 
1,3517258 
11.3488984 
11.3460893 

11.3432983 



11.3405252 

X 1.3377697 

IX.33503I6 

11.3323107 
11. 3296066 
11.3269196 



1 1.3242490 

X1.3215948 

"•3189567 

U.3163346 

11.3137282 
"-3111375 



I1.308562Z 
11.3060020 

11.3034569 

11.3009266 

1 1.29841 XX 

II.2959IOI 



11.2934234 

11.2909510 
11.1884925 
11.2860480 
il.2836171 
11:2811998 



L,. bee 



286537.08 



284169.97 
28x841.68 

«7955i.»5 

177297.77 
275080.35 
171898.14 



I i'cC. 



270750.30 
268636.03 
266554.55 
264505.10 
262486.94 
260499.37 



158541-69 
256613.24 

»547i3-37 
252841.44 
250996.85 
249179.00 



3262.800 
31^083 
3166.450 
3119.883 
3074,316 
30*9-750 



237156.30 

i3553*-9i 
133931.61 
232351.96 
230793.51 
229255.86 



2986.150 
2943.466 
2901.716 
2860,833 
2829.816 
2781.616 



*743-a33 
2705.650 
2668.833 
2632.750 
2597.416 



»*7738-57 
226241.26 
224763.53 
223304.99 
221865.2b 
210444.03 



219040.9c 
217655.55 
216287.59 
2x4936.76 
213602.72 
212285.15 



210983.76 
209698.24 
208428.30 
207173.68 
205934.09 
204709.26 



20349S.93 
202302.84 
201120.75 
199952.41 

198797.58 
197656.04 



1^6527.54 
195411.87 
^94308.82 
193118.16 
192139.70 
191075.23 



N. Sec. 



3945.185 
5880483 
3817.383 
3755.800 
3695.700 
3637.016 



3579-733 
35*3-783 
3469.133 

3415-750 
3363,600 
3312.616 



55»-'*o^o ^8.5466909 
355-033 tl'll 8-5502683 
357-945^8 "8.5538166 
360.858 48-53 5.5573362 
363-771 V^3 8.5608276 
366.683 48-53 8.5642912 

369-59617^7:8.5677275 



37*-5P9 



378.335 



3754^2*8*?? 8.5745197 

- '-35^8 IJ 8.5778766 '—-; 50 

381.148 J^-55 8.5812077 ^59.483 4^ 

" 6i48. 8^845x36 i-«8U8 



3^^°Z^irH^'5«77945^ir|~47 
389.988 48-5^8.5910509 546.8 6 

39»-90ih'r?? 8.5942832 Jt«'!?l45i 



395-8i4|^-55 8;jj;;;i7*5 
398.718 ^-55 8.60067^ 534-750 
401.641 48.55 8.6038386 530.833 



404^55 



407.41 



410.3834^-50 



I41 3.196 48-56 8.6161616 ^'V7«" ^8j 
^'^•*"^i8l^-^'53i*7|^*-:;^37 

419.1*4 Jg-^ 8^6223427 Jf;5if 36 

^8.56 g ^ 505-OQo ~ 

8.6253518 _ - ^ ..^ 35 

34 



421.038 



424.952 



417.866*8.568.63,3083-^— --33 
430.781 48.56 8.6341563 494-683 
433.695^1-?^ 8.6371845^1-133 3, 



^56*.75< 



2528.816 
2495.516 
2462.883 
2430.900 
2399.516 
2368.750 



2338.550 

2308.950 

22719. 

1251.383 

2113.400 

*i95'950 



n68.9«3 

2141.533 
2116.566 
2091.033 
2065.983 
2041-383 



2017.2x6 
1993.516 
1970.150 
1947,233 
1924.716 
1902.566 



1880.S33 
1859.450 
1838416 
1817.766 

1797-433 
1777450 



349.208 



48.55 



4^-55 






48.56 



442.43fe 



???46, 



483.* 50 4-2^ 



497.829 



N.D. 



1 fee. 8.5430838 



^•^745.97 5jf"^ 

8.5778766 5^3-816 



8.6069777 
8.6100943 
8.6x31889 



8.6283402 



48.58 



48.58 



48.60 
48.60 



L. Tan. 



xfcc. 



601.183 
596.233 

591.383 
586.600 
581.90C 
577-266 



501.516 
498.066 



436^4M^5 8.64oo9^.4|^^33 3o 
439-5*4 7rr« 8.64*9.8*5 ^ZZ2 *9 



8.6458528 48J.566 



^5-353 *!-j| 8.6487044 478-383^7 
4+8-*<^8 till 8.6515375 J75-*66 ^^ 
451.183 4M8 8.6543522 472.183 J 
^ ^ 48.58 8.657;^o 469.116 4 



454-097 ^ ^ 

457-oi2pi-^ 8.6599279 ~ — i^23 
^ r|48.58 8.66*680? 463.1 50 ; ^ 



459-9*7rrj« 8.6626891 fyy^ 3-122 
462.842 48-58 8.6654331 460.200 ^, 
465.757 ^I'K 8.6681598 457.333 ao 
468.673 48-58 8.6708697 454.45c ,0 
471-58848-58 ^.6735628 451-650,1 
— ~"-^ 48.50 ' 44S.850 — 

474-503|^Tn 8:6762393 ^~: »7 



477.4r9t«'j'8:678iS;6|446.o8^ 

8:6815437 443.3*3 1 

-. 8.6841719441.683,^ 

486.16648.60 8.6867844 438.033 13 

489.082 4J-00 8.6893813 435.416 xat 

^ ^ - 48.60 ^.^\ ^ 452.816 - 

-J- 8.69i9629|iL!:L«ii 

494-913 tA^ 8.6945*92 430.*66 ,0 



8.69708064*7-716 



500.746 4J-00 8.6996172 4*5-*33 8 
503.662 48-00 8^^oj,j^o4**-766 J 



506-578 48-^^ 8.7046465 420.300 

^|4b.bo ^ — — — — -^ 4x7.9x6 



8.7071395 



509495 - 

511411 48;^; 8.7096i8jJ4i5-5oc| ^ 
5'5-3*8j^-^ 8.7120834 4.1 3-i6e 3 
,18.244^8! 8.7145345410.816 
52X.x6i4*-6i s.7i697i9 4<58.5ie 



524.078 4«*^* 8,7iQ395S 406.23: 

' ' rr- 4o^joii' 



526.983 



4* 



5*3.183 

519.433 

515.766 



40 
39 



32 



18 



466.133 
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2 D E G R E E S. 



M 



7 
8 

9 

10 
?2 



*3 

IS 

i6 

17 
J8 



»9 

2C 

ZI 
22 

2 

Hi 



*5 

26 

a? 

28 

»9 
30 



3 

39 

4^ 
4,1 

2?J 



4o 

45 
46 

47 
48 



45 
5P 
5} 

Sr 
53 
54 



55 

sp 

5 
60 



Co-tangents 



^.4569162 286362.53 



1.4533091 

1-4497317 

1.4461834 

1.4426638 

1.4391 

1.4357088 



7242 



283993.97 
'^ 1 664.22 

a7937»-33 
277x17,40 
74898.53 
272714.86 



270565.57 
268449.84 
266366.^0 
264316.0b 
87923262296.38 
260307.36 



1.4322725 

1.4288632 

1.4254803 

1.4221234 

1.41' 

1.4154864 



1.4122055 
1.4089491 
1.4057 168 
1.4025083 
1.3993233 
I. 3961614 



258348.23 
256418.32 
254517.00 
252643.62 

^50797.57 
»4«978.a6 



247185.12 
245417.58 
243675.09 
383738424x957.14 
240263.20 
238592.77 



X.3930223 

ii3l99057 

1.3868XX1 

I " 

1.3806873 

1-3776573 



1.3746482 
1.3716598 
1.3686917 

»-3657437 
1.3628155 
1.3599069 



1-3570175 
1.354147a 
1.3512956 
1.3484625 
1.3456478 
1.3428510 



1.3400721 
1.3373109 
1.3345669 
1.3318402 
1.3291303 
1.3264372 



1.3237607 

1.321 1004 2094 
111.31845631 
11.3x58281 
fi.3132156 
y 1.3x06187 



11.3C8Q371 
11.3054708 

"•3029194 

11.3003B28 
X1.2978610 
ii-'a953535 



1 1.292.8605 
15.2903815 
ik.2879166 
ii'.2854655 
11.2830281 

I f.2 806042 



L.Tang.^-N.TaD, 



^36945-37 
235320.52 

233717-77 
232136.66 

230576.77 
229037.66 



227518.92 
2260^0.15 
224540.96 
223080.97 
22x639.8c 
2202x7.10 



2x8812.51 
217425.69 
2x6056.30 
214704101 
213368,51 
212 049.49 



2ro746.64 
5^.66 
208.1 &8^28 
206932.20 
205691,15 
204464.86 



20325^)8 
202055.53 
200871.99 
199702.19 
198545.91 
197402.91 



1^17^6 

195x55.8- 

194051-33 

192959-22 

i9i8";?9.3o 

.190.811 



N. Diff. 



I lee. 



S947,6oo 
3882,916 
38x9.816 
3758.2x6 
3698,1x6 
3639-450 



3582.150 
3526.216 
3471.566 
3418.166 
3366.033 
3315-033 



3265.216 
3216.516 
3168.866 
3122.316 
3076.733 
3032.183 



2988.566 
2945.900 
2904.150 
2863.250 
2823*233 
2784.050 



2745.666 
2708.083 
267X.250 
2635.183 
2599.816 
2565-1^3 



2531-233 
2497-950 
2465.316 
2433.316 
2401.950 
2371.166 



2340.983 
2311.366 
2282.316 
1253.816 
2225.833 
2198.366 



2171.4x6 
2x44.966 
2xx8.9€6 
2093.466 
206^^4x6 
2043.816 



20x9.633 
-1995-916 
4972.566 
1949.666 

1927-133 
X905.000 



X883.250 
1861.866 
i84o.8;o 
i82c».x83 
1799.866 



N. Sec. fN.O 



0006.198 
0006.300 
[ 0006.404 
[0006.509 
10006.614 
: 0006.72 1 



0006.095 



0006.828 
10006.936 
0007.045 
0007.154 
0007.265 
0007.376 



1 0007.489 
[ 0007. 602 
[ 0007.7 16 
; 0007.830 
0007.946 
0008.063 



1.783 
x.800 
1.8x6 
1.8x6 
1.850 
X.850 



0008.180 
0008.298 
0008.417 
[ 0008. 5 37 
0008.658 
0008.779 



1.900 

^•933 
1.950 



^0008.902 
0009.025 
0009.149 
0009.274 
: 000^400 
0009.527 



.950 
1.966 
X.983 
2.0QO 
2.016 
2.0x6 



0009.783 
10009.9x2 
0010.042 
0010.173 
0010.305 



:ooio.438 
0010.571 

L 0010.705 
QOXO.84I 
0010.977 
0011.114 



OOIX.25.1 
OOXX.390 
OOXX.529 
00X1.670 

COX 1.8 IX 
0011.953 



0012.096 j^ ,g 
00x2,239 J ,§ 

!^"*??1'2.4»6 
2.416 
2.450 
2-450 



0012.529 
ooia.676 
00x2.823 



0bi2..97Xf2.466 

|0013,J20jJ^ 

[0013.269 J g 
^0013.420^,^,6 



0013.571 
: 0013.723 



Xfec 



X.716 

1.700 
1-733 
'•750 
1-750 
783 



X.883 
1-883 



X.900 '^•<^°O3350 



2.050 
2.050 
2.066 
2.083 
2.100 

2.11)6 



2.x 50 
2.150 
2.166 
2.183 
2.200 



2.2X6 
2.2 1 6 

233 
2.266 
2.266 

2.2S3 



2.283 
2.316 
2.316 
2.350 
2.35c 
2.366 



2^533 



L, Sec. 



0,0002691 
0.0002735 
0.0002780 
[0.0002S26 
[ 0.0002872 
0.0002918 



0.6002646 



0.0002964 
0.00030x1 
0.0003058 
.0.0003x06 
0.0003x54 
0.0003202 



0.000325 X 
[ 0.000 3 300 



[0.0003399 
[0.0003450 
0.0003500 



0.0003 55 X 
0.0003602 
0.0003654 
[O.OC03706 
0.0003758 
0.000381 1 



0.0003864 
0.00039x8 
0,0003972 
[0,0004026 
0,0004081 
0.0004x35 



0.00041 9 X 
0.0004247 
[ 0.0004303 
Q.0004359 
0,00044 16 
Q.0004473 

0.000453 X 
0.000458^ 
rQ.0004647 

0.0004764 
0.0004824 



0.0004884 
0.0004944 
to.0005004 
0.0005065 
0.0005x26 
0.0005188 



0.000525c 

fO.OQ053l2 

10.0005375 
[ 0.000543 8 
[ 0.00c 5 502 
0.00055^5 



0.0005630 

!0.000; 

9-QQ05759 

0.0005824 
[0.0005890 
0.000595^ 



Co^fecanis " 



DifF! Co4(nes''" 



xfec. 9-99973541999 3-908 



7500 g 

7333 
750c 
7666 
7666 
7666 



9.9997309 

9997265 

9.9997220 

9^99971749993-495 
9.99971289993 
9.9997082 9991 



7666 
7833 
7833 
.8000 
.8000 
.8000 



9.9997036 9993-'77 
9.9996989 9993-069 
9.9996942 9992.960 
9.9996894 9992.85 X 
9.9996846 9992.740 
9992.629 



9.9996798 



.8x66 
8166 

8333 
8x66 
.ifr5oo 
8333 
,8500 
.8500 
,8666 
,8666 
8666 
8833 

8833 
9000 
9000 
9660 
91^ 



9.9996749 
9.9996700 
9.9996650 
9.9996601 



9992.517 
9992^4 
9992.290 
9992.176 
9.9996550 9992.060 

9.99965009991.944 



9.9996449 
9.9996398 



9991.827 

9991.709 

9.99963469991.590 



9.99962949991.470 
9^99962429991.350 
9.9996189 999 i.a28 



^9333 
9833 
9833 
9883 
950c 
9500 

.9666 



9*9995469 
99995411 

9'9995853 
0004705 l^ll 9-9995»95 



9 .9666 
".9666 



•9833 

I.OOO 



1,000 

1.000 
1.000 

I.OI 

1.016 

X.03} 



1.033 
1.033 

1.050 
1.050 
I.Q66 9' 



1,050 S 
i.oJ(^ St' 



s^ 



9.99961369991.106 
9.9996082 9990.983 
9.9996028 9990.859 
^999597419990.734 
9.999591. 
9.9995865I9990.48 



9.9995809 9990.355 



9*99957 5 3 9990.227 



9.9995697 
9-9995641 
99995584 
9-9995527 



9989.573 
9989^4o 

9989.306 

9989-171 

9.9995*36 9989.035 

99B8.899 



9.9995176 



6 9988.761 
9988.6^3 
9988^^84 
9988.344 
9.9994874 9988.203 
9988.061 



9.999511 

9995056 

9.9994996 

^9,9994935 



9.9994812 



5t>30 1.0^3 «-9W4370 »9J7.o4J ^T^ 
5694 1.Q&6 I-99943C6 9986,898 l-^l 



1^999424.1 9986,748 



>.9994>i76 998^,598 ?*^^ 



i,o»3 

MOO 9*9994110 

9994P44 99?6,«95 



rfi 



USlD^ 



9993-806 

9993.704 
9993.600 



>39o 

1-284 



.783 
.800 

1.8x6 

X.816 

1.850 

1.850 Z 



1.866 
1.883 
1.906 
X.900 
1-933 
1-933 



1.950^ 
.9664 

'-983 \ 
2.000 ^ 
2,000 J 
2.033 • 



9990.098 
9989,968 
9989.837 
9989.706 



366,. 
2*400 ^ 



95947509987.919 

9.999468S 9987.775 
9,99946259987.631^^ 
9^99945629987.486^ 
9994498 9987.340 
>QMgglJ^35 l9987.i94 



99943709987.046 



9986.447 



N, Sine 



I Tec. 



.700 
.700 

■:^33 
.750 

-750 - 

1.766 i 



2.033 
2.050 
2,066 
2.083 
2.083 
2.1 It 



2.116 
2,1133 
2.150 
I 2.166 
2.183 
2.183 



2.216 
2.^X6 
2,233 
.250 
^{2,266 
2,266 



»-3oo ,, 

2i300 , 

2,316 ^ 
2.333 , 

2.366! 



2,416 

*-453 
2.433 



2466 



2,50© 
••51* 



5 
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M 



N.^mt^- L, iiine 



513.360 



S161164 
5*9,169 

514*979 
517*SHl 

546.597 

552,406 



561.119 
564.014 
566. 93S 
569,131 

572-73^ 



li 



S.7iESc^ox 



8.71J1Q4L 
**7*!S94t 
S'7*5»7»» 

S.73D6S81 



«*749C555 
3.75IZ97J 

8.7535^78 
3,7557469 



llllv^'^*r;l 



3,760151a 



26 

^7 
iS 
19 

30 

3 

34 

35 
1? 
57 



4c 

i! 

43 
44 
45 
46 

: + 

4£ 

40 



578 544 
5SJH4S 

537.156 
590.160 
59j.o£4 



595.967 
^93-871 
60 1 ^ 7 7 5 
604.67s 
607.581 
6ro 435 

*n^ . 

616,25^1 
6j9»t96 
621.099 
6i5»{:;o^ 
617.90^ 



63c.?o8 
613.711 
636.614 
639.5J7 
641^10 
*45 1*3 



^*7353535 
S.7W6675 
S.739969J 
f.74£z536 
*-7445i^c 
3.746S0J5 



40O.6|3 

396,350 
394-0^3 
39J'93_ 
3S9^«33 



8.7&13566 
R. 76451 1 ] 
3.7666747 
8.7683*75 
8,7709697 
8.77 yoH 



Die 



I fee. 



3S7.7J6 
385.666 
383.600 

381,583 

379.566 

377^SS3 

375-*J3 
373.66*- 

371*750 
3^9*850 



}66. 



5 

51 
H 

S5 

5 



648.116 

651. I3« 

654-031 

6 5 6. c 34 
^59-8i6 
6^2.739 

665,641 
66^.544 
671.446 

674^349 

677.251 



^7752226 
^'7773334 
3*779434«> 
8.7S15144 
8.78^36048 
8.785675; 



^■7ii773S9 
S.7S97i<67 
8.791817^ 
8.7938594 
8*79rS«u 
3 79'894 



3^4*>33 
361,416 
360.600 
358.80c 
357i033 



Co-fecanu 



11.283 J99I 



11.178796^ 
11*2764054 
i.>740279 
11.1776634 
1 1.1693118 
II. 1669718 



11.2646465 
11*2633325 

11.2600309 
11.2577414 
11,2554640 
11.1531935 



11,1509447 
1.2437017 
1 1.2464721 
11.1441531 
11,2410454 
11.2398488 



191073.23 



190013,54 

'81975^45 
187943,77 
186913.3 
'85913,37 
1^49 '5-^^ 



183927,4 

1S2950.05 

1819K3.03 

187016,1^ 

(30079.37 



11.2376634 

11.2354889 

'»*i33S=S3 

i»23n725 

11.1190303 



;|n. 2263^9^6 



1 iy^ 

8.7998974^-7- 
8.8018915^^^ 
«.8C3K764 nil 

8.8078192 ^^-j 
8.8097771: ^*J"' 



(^«j.0 55 

635.957 

638. S59 
691.76^ 
694,663 
697.565 



3. 8117264 
3. 3 136668 

3J1559S5 
8.8175217 
S. 8194363 
b'. 821 ^425 



3.3232404 
3.8151199 
S. 8170s 11 
i;,3»S3344 
8,1^307495 
5**8326066 



^■»1445S. 
8. 8361969 
3.S3S13C4 
^ 0399561 
^^|3.«4i774i 
18,84; 5 84 ^ 



'"■-^47774 
11,1126^66 
11,1205060 
11*2184756 
ti. 2163951 

M. 1143147 



17S215.IO 

177^97.53 
176389.1^ 
175490.3* 
174600.46 
173719.60 



N. Dirt\ 



t tec. 



I757^8>* 
173S.433 
1719*466 

1700,783 
1682,383 
1664,183 



1646,466 
1618.950 
1611,700 

* 594-7 3 3 
1573.033 
1 ^61,566 



171847,61 
1719S4.34 

171129.66 
1701S3.46 

'69445-59 
168615,94 



11.1122641 
If, 2102133 
1 1.2081722 
,2061406 
11.2041186 
1 1.2011059 



11,2001026 

11,1981035 
It. 1961236 

11.1941477 
1 1.192130S 
I ¥,1902228 



167754.39 
166980*12 

166175, TV 

165377,17 
164586.86 
165304*08 



163018. 73 
J62260.69 
161499 S7 

160746,17 
159999.48 

i59iS9'7i 



*J45'J»? 

1529.450 
1513.750 
498.300 
1483^066 
1463.100 



N*Tan 



534*07* 



526.995 
5^9-9 i» 






53«.663 
54i-5» 



544498 
547,416 

SI°'333 

SS3'^S 

556.169 

559.087 
562.005 
5^4-9»3 
567,841 
57'**759 
573.*78 
576,596 



48.61 
48.61 
43.61 



N.D 



1 fee. 



48.61 

43.61 



43.63 
48,63 
43.63 
48*63 

48.63 
48,63 



L.Tan. 



^'7'9395^ 
S.711S063 
t.7242035 
3.7*65877 
8.7289589 
^■73'3»74 
8.7336631 



S. 73 59964 
8.7383172 
8*7406258 
8,7429122 
3,7452067 
'74747*^ 



1453.316 

143K.7B3 

i4H'466 

1410.333 

396.450 

38^.750 



1369,250 

n^S'95^ 
1342.833 

319.916 
13'7^J83 

S04-633 



Co Ones 



116,316 
3I4*9»6 
3'l-5So 

1I2.1CP- 

3 10. ¥50 
3C9^£i6 

3oS.i83 
3C6.366 

305*583 
304.183 



1 1,1382736 

11, 1163 3 32 

11,18440 

11,1824783 

11,1805637 

11,1786575; 



1 1.176759b 
1 1,1748701 
TI.1729SS8 
11.1711156 
1 1,16^2505 
i J. I 6739 34 



11.1655443 
11.1637031 
11.1618696 
II. I 6c 0439 

Itj.i5Ss259 
1 1-1564155 



153526,76 
157800,54 
157030.96 
156367.93 
155661,35 

M4q6i,14 



154267,11 

'S3<79p49 
151E97.33 
152111.31 
151551.70 
1508^8,96 



150131,03 
149^78.82 
143932.26 
148291.28 
147655.80 
47015,76 



1191.250 

1280.066 
1268.033 
1256.166 
1144.483 
1132 950 



579-535 
582.434 

585-35* 
533,271 

59^ ''9^ 
594.109 



597*0*9 
599.948 
601.867 
605.787 
608.706 
61 1*616 



43.65 
48*65 
48*65 
43.65 
48.65 
43.65 




1221-533 
1210*366 
1199.300 
1188,333 
1177,633 
1167,016 



48,63 
48*63 
48,63 
48.63 
43.63 
48*63 



Diif: 



t fec^ 



8-7497400 
3.7519892 
3.7541169 

8*75^453' 
S*758668i 
3.7608719 



48,65 
48.6 c 
48.65 
48*65 
48.6^ 
48.65 



3,7630647 
8.7652465 
3.7674175 

^'7fig5777 
8.7717174' 

3.7738665 



II 56. 50D 
IJ46.200 
ri36.oj6 
1*5,950 
tt6.D|6 
1 106.233 



649.591 
65^*5*5 
^SS435 
653.356 
661.278 
664.199 



r 4640 1. 09 
i45?Ei*7i 
«45'*7*S7 
f44S5*-59 
'43954 7« 
"43355*87 



N. S(^. 



1096.550 
1037,016 
1077.600 
1068.300 
1059.113 
1050.066 



041,1 16 

032,283 
1013,583 
1014*966 

ioo6»466 
99^*0666 



631.067 
634.9SS 
637. 90S 
640.819 
643,750 
646.67 



48.68 
43.63 
43,6iJ 
48,63 
48.68 
48.68 



667*121 
670,043 
672.965 

675-S87 
673.809 

681^71* 

684.654 

6*7^577 
690.499 
693.422 
696,345 
6 Q 9.163 



8*775995* 
3,778113* 
3,7801118 
8.7S13199 
3,7844079 
8,7864861 



3.78S5544 
S. 79-6130 
3.791662c 
3,7947014 
8,7967313 
3,7987519 



401,750 

399*533 

397.366 

393,083 
390-95° 
38S,f8j 
386.800 
.384,766 

38*'733 
380.750 

378^75° 
376,800 
374*86t 
371.950 
371033 
369,166 
367,300 

365,466 
3*31633 

3fi'-83J 
360. 033 
35^*83 
3j6,5f6 

354-783 
353.066 

1Sii3** 
349,683 

3481OCC 
3461366 

J44-7'6 
343*icc 

341-5=^^ 
339,^co 



60 

59 
58 

56 
SB 

53 I 

5': 

50. 

49 

1!. 

47^ 

46 

45^ 

44 

43 

4= 

4' 

40 

39 
3* 
37 



4l(.63 
!43,63 
48,68 
48.68 
48,68 
48-68 

48.70 
48.7G 
43,70 
48*70 
43.70 
48,70 



8.8116407 
3. 8 145 894 
8.3165294 
8,8184608 
3.8103838 
8.8221984 



48.71 
4S.7. 

43,71 

48.7' 
48.71 



8,8007632 
3,8017653 
8.S0475E3 
3,8067422 
3.S087171 
8.8106334 



338.316 

336,766 



1,^142046 
8.8t6ioi6 
8.8179914 
8,8298741 
8*8317473 
8.8336134 



8.3354711 
8,8373111 
8*8391633 
8*8409977 
8.8428245 
8,8446437 



335,116 
333**83 
332,166 
330,650 
319,166 
3*7700 
326,216 
1*4*7^3 
3*3333 
3ii»9"50 
310,500 
3 19. Too 

317.-00 
316,333 
314966 
313,616 
311,233 
310,933 



Co-ratigcDti 



309.633 
303.316 
307*033 

305^733 
304466 



35 

34 
33 
1» 
3" 
30 

*9 
iS 
27 
26 
*5 
L^ 
*3 
21 
It 
ao 

9 
18 

«7 
16 

>S 
14 
13 
II 

11 

10 

9 
S 

7 
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3 DEGREES. 



MI 



»9 
20 
21 
22 

*3 
24 



*5 
26 

a? 
28 
29 
30 



3^ 
3a 
33 
34 
35 
36 



37 
39 
4» 



43 
44 
45 

46 

47 
48 



49 
50 



5a 



55 
56 
57 
58 
59 
60 



Co-tangencs 



11.2806042 



11.2781937 
11.2757965 
1.2734123 
11.2710411 
11.2686826 
11.2663369 



11.2640036 
15.2616828 
n.2593742 
11.257077S 
11.2547933 
11.2525208 



11.2502600 
11.2480108 

"•»45773J 

11.2435469 

1.2413319 

1.2391281 



177934.42 
177015.29 
176105.59 
175205.16 
"743I3-85 
7343^-55 



1.2369353 

i-a347535 
11.2325825 
11.2304223 
IJ.2282726 
11.2261335 



172558.09 
171693.37 

179837-14 

69989.57 

169150.25 

168319.15 



1 1.2240048 
11.2218864 
11.2197782 
11.2176801 
1.2155921 
11.2135139 



11.2114456 

11.2093870 
11.2073380 



11.2052986 i6o434«8* 



11.203*2687 
11.2012481 



11.1992368 
11.1972347 
11.1952417 
11.1932578 
11.1912828 
11,1893166 



H.1873593 
11.1854106 
11.1834706 
11.1815392 
II. 1796162 



11.1777016150557-13 



"•1757954 
11.1738974 
11.1720076 
11.1701259 

53 11.1682522 

54 11.1663866 



11.1645288 
11.1620789 
11.160S367 
11.1590023 
11.1571755 
11.1553563 



.Tang. 



190811.37 



189755.23 

188710.6 

187677.54 

186655.62 

185644.73 

1 84644.7 1 



183655.37 
182676.54 
181708.07 
1S0749.77 
179801. 50 

178863. IC 



*! 648.90c 
1631.383 
1614.116 
1597.166 
1580.450 
1564.000 



167496.14 
166681.12 
165873.96 
165074.56 
164282.79 
163498.55 



1455.766 
1441.20c 
1426.883 
1412.783 
1398.866 
1385.166 



162721.74 
161952.25 
161189.98 



I596g6.67 
'58945-4$ 



158211.05 

157483-37 
156762.33 
156047.84 
155339.81 
154638.14 



153942.76 
153253.58 

152570-51 
ip893«49 

I51222wf2 



149897.84 
149144.17 
148.596.16 

H7953-71 
147316.79 
46685.29 



146059.16 

145438.33 
144822.73 

1442 1 7.^0 
143606.96 
143006^.66 



N.T-an, 



N. Oitf 



1760.233 
1740.916 
1721.900 
1703.200 
1684.816 
1666.70c 



1547.80c 
i53i.8«3 
1516.166 
500.716 
485.516 
14.70.500 



1371.683 
1358.366 
1345.266 

'331-333 
1319.616 

1307.066 



1294.683 
1282.483 
1 270.450 
1258.600 
1246.916 
235.366 



1224.000 
1212.800 
1201.733 
1190.816 
; 180.050 
"^•450 



1158.966 

48-633 
1138.433 
1128.383 
1118.45c 
1108.650 



1098.983 
1089.450 
1080.016 
1070.733 
1061.556 
1052.500 



1043.550 
1034.716 
10:. 6.000 
1017.383 
roc 8.90c 
loco. 50c 



N. bCC. 



0013.723 



0013.877 
0014.030 
0014.185 
0014.341 
0014.497 
0014.655 



0014.813 
0014.972 
opi5»i32 
0015.293 
0015.454 
0015.617 



;t.566 
2.550 

*-583 
2.6co 
2.600 

1-633 



0015.944 ^ 
0016.109 - --- 
0016.275 
0016.442 
0016.609 



0016.778 
0016.947 
0017,117 
0017.288 
0017.460 
0017.633 



750 
2.766 

2.783 
2.783 



0017.806 
0017.981 
0018.156 
0018.332 
0018.509 
0018.687 



2.816 
2.816 
2.833 
2.850 
2.866 
2.883 



00 1.8.366 
0019.045 
0019.225 
0019.407 
0019.589 
0019.772 



0019.956 
0020*140 
0020.326 
0020.512 
0020.699 
0020.887 



0021.076 
0021.166 
0021.457 
0021.648 
0O21.841 
0022.034 



0022.228 

0022.413 5.250 
0022.61s ^^6 

0022.815 X,i;a 

0023.013 

0023.211 



0023.410 
0023.610 
0023.811 
0024.013 
0024.216 
0024*419 



i>^.D 



1 fee, 



2.633 
2.650 
2.666 
2.683 
2.683 
2.716 



2.883 
2.916 
2.916 
2.933 
2.950 
2.966 



2.983 
2.983 
3.000 
3-033 
3-033 
3.050 



3.066 

3.066 

100 

100 

3.116 

33 



.150 

.166 

3.183 

183 

3.216 

3.216 



3.266 
3.300 
3-300 



3.3J6 
3-333 
3-350 
3.366 

3-383 



t. Sec. 



0.0005956 



0.0006022 
0.0006089 
0.0006156 
0.0006224 
Ot 0006292 
0.0006360 



0.0006428 
0.0006497 
0.0006567 
0.0006636 
0.0006707 
0.0006777 



0.0006848 
0.0006919 
0.0006991 
0.0007062 
0.0007135 
0.0007207 



0.0007280 

0.0007354 

0.0007428 
0.0007502 
0.0007576 
0.0007651 



0.0007726 
0.0007802 
0.0007878 
0.0007954 
0.0008031 
0.0008108 



0.0008185 
0.0008263 
0.0008341 
0.0008420 
0.0008499 
0.0008578 



0.0008658 
0.0008738 
0.0008818 
0.0008899 
0.0008980 
0.0009062 



0.0009144 
0,0009226 
0.0009309 
0.0009392 
10.0009475 
0.0009559 



0*0009643 
0.0009727 
0.0009812 
0.0009897 
o.obo9983 
0.0010069 



0.0010155 
0.0010242 
0.0010329 
0.0010416 
0.0010504 
0.0010592 



Co-iecants 



DiiF. 



ifec. 



l.IOO 

1.II6 
1.116 

1.133 
1.133 

1.I3J 



9.9993978 
9.9993911 

9.9993844 
9.9993776 
9.9993708 
9-9993640 



'•133 
1.150 
1.166 
150 
183 
1.166 



9-9993571 

9-9993503 

9-9993433 „ - 
9.9993364P984.73 

9-999319: "" 
9.9993113 



1.183 
.183 
.200 
.183 
.216 

1.200 



9984-145 
9984.081 

30099983.917 
9389983-751 

8659983-585 

9-9991793 9983.4'^ 



9.9993151 

9.9993081 

9-999 

9-9991938 

9-9991^ 



1.216 
1.233 
1.233 
1.233 
1.233 
1.250 



9.99927209983.150 
9983.082 
9982.912 

9.9991498 9981.741 
9.9992424 9982.57c 
9-999i349p98a.398 



1.250 
1.266 
1.266 
1.266 
1.283 
i.28i| 



,'"•1-83 
1I300 

300 
1.316 

316 
1.316 



333 
1-333 
333 
350 
350 
366 



366 

1.366 

383 

383 

1.383 

1.400 



1.400 
1.400 
1.416 
1.416 
if433 
1-433 



1.43^ 
1.450 
1.450 
1.450 
66 



Co-fines 



N-D 



9.999^4044 1 9986.295 



9986.143 

9985.989 

9985.835 

9985 

9985.514 

9985.367 



9985.109 
9985.050 

9984.891 

1 

998^4.570 

9984*408 



9-99911749981.115 
— "2.052 
9981.877 
9.99920469981.701 

19699981.515 
- ^998k348 



9-999 
9.9991892 



9.999181 

9.-.9991737 

9-9991659 

9.9991580 

9.9991501 

9.9991422 



9980.^84 

9.99912629979-900 

* 9979-716 

9979.530 

9979.343 
9-99909389979-156 



9.9991342 



9.9991182 
9.999^1101 
9.9991020 



9978.968 
749978.779 

9978-589 

9978.399 

9.999052^9978-107 
9.9990441 19978-0 15 



9.9990856 

9-99907 

^.9990691 

9.9990608 



9-9990357 

9.9990273 

9*99.90188 

9.999O103 

9.999001 

9-998993 



9.9989845 9976.645 
9976.445 
9976.2 
9976.045 

9.9989496 9975-84^ 
9989408 9975-641 



9.9989758 
9.9989671 
9.9989584 



L.Smc 



a'533 
2.566 
566 
2.583 
2.600 
t.6i6 



2.633 
1.650 
2.650 
2.666 
683 
2.70c 



716 

73 

73 

z.76( 

2. 



766 4r 
2.783 ^^ 



2.80c 
Soc 
2.8j3 
:.833 
2.866 
2.866 



39981 



M70 

9980.99 

9980.811 

9980.631 

998o^^50 

9980.267 



9977*821 
9977-617 
9977-433 
9977.137 
79977-040 
9976^843 



45 3 



N. Sine 



■ fee. 



M 
60 

57 
56 
55 
54 

53 
51 
51 

50 
49 

48 

47 
46 
45 
44 
43" 



1.883 
883 
916 
933 
933 

2.950 



12 



966 
2.983 
3.000 
3.000 25 
3.016 
3.050 



3-05* 
3.066 
3.066 
3.10c 
;.ii6 
.liC 

3- 



133] 

'5<^ . 
3.166 14 



3.i6( 
3.20c 
3.20c 



3.233 

3-^35 
3.233 
3.266 
3.283 
3-183 
3.300 
333 
3-333 
3-333 
3.366 
3.366 



41 

40 

39 

38: 

37 

1^ 

35 

34 

33 

31 

31 

32 
29 
28 

»7 
26 



14 

3 
22 
21 
20 

19 
18 

17 
16 

15 



4 
3 

■i 
I 


A? 
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U 



4 D E G R E E 5. 



N. TaN 



M 



MSiDcK. USine 



697-565 if. 8*8435845 



700.467 
703.368 

7o6«S7o! 

4709.171 
712.073 

714-97 



8.8453874 
S.8471827 
8.8489707 
8.8507511 

8.8525245 
8.8542905 



9 

10 

IX 

12 



717.8761-^8,8560493 
7»o-777 , .. 
72 J.678 2I8.8595457 
726.580 «» 



729.481 
722.382 



>3 
14 
"5 
16 

X7 
18 



DifT. 



Co-fecants IN. DifF. 



y 564^5 



'43355-551 i ^^^- 699.268 



300.48 j3l"-»54*"6 

199.2166 "•»5»«»73. . .5 
298.0000 "'»5«>»93i4»j88 

296.7500 "•H9»488 
295.5500 "•H74753 
»94.3333 "''^^709^ 



142762.00I . J702.191 

142173.64 2|?-*i!^70J.ii 
i4io88.9J98i-6o«o ^^j^^j 

Ti4i609.63^;73-5«?j7«o-?6i 
140435.04;^^!*?^ 71 J-885 



735->83- 
738.184 



o- « -»93-i333"-"*5^^*'7 
•8578010 ^^J 333 „,^,^^^ 

, 8595457 200.7450 11.14^543 
8.8612833 X^;^ii.i387i67 
8.8630ij9a88.43j3 "•'369861 
8.8647376 tgy,^|;^ 11.135*614 



743.986U 
746.887' * 
749-787 



«9 



752.688 
^o 755'5*9 
758.489 
76i<.390 
764.190 
767.190 



8.8664545^ 
8.8681646 



741.085^:; 8.8698680 



770.091 
772.991 
775.891 
778.791 
781.691 



8-8799493 277'.iz66|"*"«^5o^i3»«4»-o6 J5!i?li 760.680 
8.8816069 ;;Jj;66 11.1183931 ^3ij38.82 |t3-S][66 ^53.^^6 «j 



286.1500 
285.0166 



"•"335455 



11.1318354135467.5 



1 36002, 



'39>99>85 ^; 7^9^733 
138739.13 •♦*^'S^7*».657 
138181.91 9J4-S333|725.58i 



If. 8.8446437 



927.0333 



13763T.15 ' --" 

137083.79 j;;-f22273''^3o 

i36S40'77P '*'!!t:734.> 



728.505 "3- 8.S614317 



..05 

r.c8 



905*0333 



283.9000 "-J 30»3»o 



»34937«3» 



8.8849031 



-^8,8865418 



30 784*59' 



«.»«3.5«-. :5t::^ ".•"«n!^.?o^-^iiLi± 



274.1666 



273. 



8.8881743 27i.o8t3"-'"**57 
8.8898007 ,i,.o666 "-"01993 
8.8914209 ' 



^ 8.8930351 
8.8946433 



787-49 » 
790.39* 
793.190 
7964L90 
799.090 
801.9S9 

804.889 ^ 
807.788 
3(1810.687 
813.587 
816.486 
819.385 

822.284 
825.183 
828.082 
830.981 ^ 
833.880 * 
836.778 



11.1150969 



890.7833 
883.7833 



1166 "-"3458* 



'39345-76 



270.0333 "-"fsw 
269.0333 "-'^^9649 

268,0333 IliifiiliZ 



8.8994322 
8.9010168 
8.9015955 
8.9041685 



49 

sol 
5> 
5» 
53 



839.677 
842.576 
845-474 
^-373 
351.271 
SJ 3 54.169 

56 



8.9057358 
8.9072975 
849088535 



263.1166 "-0974045 ii5i4»-4o ,,^ ,_,, 
^ALt6<^ "-o9583'5J"4689.95 J j^^g]^ ^""^S^ 



1-9*04039 158.4000 



8.^119487 
8.91348^1 



8.9150219 



43 



8.8715646 llQs66 "•'»«4354 i344"-«8 rriJJJ 74».053 *|»-»7»7'»99lw8i .::oo| 
8.873*546 *;*.J666 "•"67454 133889-14 llt^All 748-979 8^^744694 ^Jl ^Soo 
8-8749381 . «1,.,, "."50619 »3337i-'6 |70;g66 ^^3^ 

8.8766150;— JTT 11.1133^^0 13*857.19 Jvrf^TZ 754.8*9 8.8778487 ^^^ 41 
8.878i8i4i*;yoia"-"i7'4v6 I3*347-I7 ll^jtltt 757-755 ^ Mt^S*" ^•'•^•^-^ 



Dilf. 



60 






191.3000 



53 

5* 
5» 

50 
49 



•.?^4i7*'5lt^:;?^^ 
8J8676317 



743.iii 



746.053 ♦ 8.8717699 



766*531 



119854.86 
119367.65 
118884.10 
118404.16 
117917.79 
"7454.95 



830.7000 ^69.458 _ 



8.8811011 



116985.60 



8.89614-55 JJTorr! 

8.8978418 ^^I'J.j^ xi.ioi'i58i|,265i5.7i 
265.0666 "•*^?578|ii6o57.i4 



11.1037545 
.0500 
'i6o«.o666 «'«' 1 -- - 

264.1000 ".098983* "5598.15 



811.0166 J^JiJl 

805.9166 55::*37 
799-9000 g^ 
793.9500 787.0,- 
7S8.0666 7^7-017 



i6kii46|"-<>94*^4* i24*4o.78 |''!'""^^l 8o7.509 



260.2833 
*59-3333 



257.4^66 
256.5666 



11.0917025 
IK09K465 
11.0895961 
11.0880513 



*55-6333 



8.9i*5504|;?n^^".o8iiw6|iiii85;i2 7»M333 ^28.0^7 

8.9180734 i]]:i^„ ".0819*661,20760.98 iii'Ztii 830,936 



r*'*959«» 252.9500 



833.865 
8.9iiio34{;j;:^^i 1.0788966 ,195^1.37 7^*«333 836.794 
8.9226105)^^,, §33 if.0773895|"9^0S.9S lHVAl 839*7*3 



8.9241113 



250.3000 



S57.067 
) 59.966 
>62.864 

>65.762 
l68.66c 

•71. ^S7 



•-!f344'»»' 244.3500 

8.93594** ^;j;.jj66 

!-^32l'*|4*.6833 
8.9388496 4,.S8l5 
18.940*960 .^,.ftfififi 



Co -fines 



8.9156089^^ ;^.. 11.0743911 
8.9171003 zVdii ".07*8997 
8.9*858664^^,^611-0714134 
8.9300678 246.35^6 "•069931* 
8.9315439 246.0166 11-0684561 



113794.84 
113352.10 



111912.52 
112476.08 



iko84978i 



1 1.0804089 



11.0758877 



11.0865119 122042.74 



111611^.6 



8.8845303 
8.8861850 



8.8878334 



^ 8.8894757.-,-, 
8.8911119*73.71 



i-s 789 

J!2X79'-»71 
7764*33 795.798 

770.7833 7;i;i6 

765-1500 gS,.i53 

759.5833 804.581 



743.*33S 
737.9000 

73**6333 
724.0666 



7>***333 



10.437 

813.365 
816.293 
819.111 
811.150! 

815.078 



110339.70 y"/.""*" 



119093.40 



691.3666 



11.0669850 
11.0655189 
1 1.0640578 
11.0616017 



L. Sec 



117872.74 

11 747}. 41 
II 7072.82 



11.0611504115119.90646.55008^,^^5 

ii.oS9704o}"4737-i3 ^^^'^^^ 874^887 



NTSic; 



1 18683.70 6;7.5»33S45. 

118176.83 ^?*-;333s;i 

673-4833 8c4 
668.8833 1 jj 



«-«76i6ii^J^42 



*7?.9833t! 



8.»©iioii 's ' ;: 

?.?!»«^94!!:i 



177.8666 
176.816637 



*75-7833 



*74.7333 






.«943 
«.»959g4i 



8.»97$9*3 



».9io.«$3*2 9 " .1 

«"J^"»j9.»oeo't 
«9'495°9, jL,33 ;» 




664.3166 



851.441 

854*37* 

r.302 



650.9333 



"6676.93 6gn 8.6^ l^^^*33 

116283.71 ;59-»i66g^3, 63 ^ _ _ 

115893.16 655-3500 866.094I5 8.9375650 

"5505-*3 



869.015 %. 



39 



35 



66 34 



170.6666 i' 

169.7000 IS 



».»97$9.3, 68.68 ji 
8.8991016 ,j II 

Moo8o3o;J"".i7 

!iSii!t22i6ajoo!l 



8.9.»o|4o^»^;||.6 
»-9'95«75»;5:t8«'» 



-4- 8.9110957 



8.9141363 
8.92564S7 



254.7000 



|8.9i.6.86;-i;ja,3 



151.9500 



8.933134c ;{:lfg; 6 



8.934616c— —J 5 

8.9160410 **7«oooo 
:r« - -it- *46*150C 3 



Co-ungfi 



8.93903*' 
8.9404944 
8.94195 18 



!nts 



146*1500 

145.3500 

244.5166 

143.716 

*4*'9 
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4 DEGREE. 



M 



I 

%' 
3 
4 
5; 
JS 

7 
8 

9 
10 
II 

12 

'3 

>5 
16 

17 
il 
*9 
20 
21 
22 
*3 
21 
»5 
26 

17 
28 

»9 
12 
3» 
3» 
33 
34 
35 
2£ 
37 
38 
39 
40 
4« 

43 



45 
46 

47 
1! 
49 
SO 
51 
5* 
53 
54 

55 
56 
57 
5« 
59 
6q 



Co-cangents. 



r.i 



5535^3 



I-I535446 
1.1517403 

J-I499434 »4« 



481539 140654.59 



i.i. 

1.1463717 

1.1445966 



1.1428287 
1.1410679 
1.1393141 
1.1375673 
1.1358275 
1. 1 340945 



440078.56 
139507.19 



1.1323683 
1.1306489 
1. 1 2893 62 
1.1272301 
'•V5S306 
1.1238377 



1.1221513 
1.1204714 
1.1187978 
1.1171306 
1.1154697 
1.1138150 



1.1121666 



i.iiO|i43 



129469.24 f 
128980.58 
128495.57 
128014.17 
056340 «7536.34 . 
127062.05 



1.1088881 
1.1072580 
i.ii 
1.1040158 



1.1024037 

l.IOO' 

1.0991970 
1.0970023 
1.09601 
1.0944303 



1.0928528 
1.0912810 
1.0897147 
1.0881540 
1.0865988 
1.0850491 



K0835048 
1.0819660 
1.0804325 
1.0789043 
1.0773814 
1.0758637 



1.0743513 
1.0728440 
1.0713419 
1.0698448 
1.0683529 
1.0668660 



1.0653840 
1.0639071 
1.0624350 
1.0609679 
1.0595056 
1.0580482 



L.I 



ang. 



143006.66 



142411.34 

141820.92 

235.36 



138940.45 
138378.27 
137820.60 
137267.38 
136718.56 
136174.09 



992.200G 
984.0333 

975-9333 
967.9500 
96ao5oo 
95»-»833 



135633.91 

« 35097-99 
134566.25 
134038.67 
133515.18 



944.5666 
936.9666 
929.4500 
922,0333 
914.7000 
907.4500 



3*995-74 ftk 



900.3000 
893.2000 
886.2333 
879.3000 
872.4833 



32480.31 
131968.83 
131461.27 

■309S7' 

130457.69 

129961.60 



F8 



126591.25 

7974I126123. 

125659.97 

125199.42 

34 ia474aa« 
124288.31 



123837.68 
123390.28 
122946.09 
122505.05 
122067.1 ' 
121632.36 



121200.62 

120771.92 

120346.22 

119923.49 

119503, 

119086.82 



"^68 



118672.82 

118261, 

117853.33 

"7447-79 
117045.00 
116644.95 



116247.61 

115852.94 

115460.93 

1 1 5071 

114684,74!^; 

114300.52 



N. Tan, 



N DiiF. 



1 iec. 



imn 



859.0500 
852.466^ 

f45-9333 
839.5000 

833-M33 
826.8166 



20.6000 

814-4333 
808.3500 
802.3333 
796.3833 
790-4833 



^^77^ 



784.6666 

9166 

773.2166 

767.5833 
762.0166 
756.5000 



751.0500 
745.6666 
740.3166 
735.0666 
729.8166 
724.6666 



719.5666 
714-5000 
709.5000 
704.5500 
.6500 
,8000 



i:'^^- 



694.] 



690.0000 
5.2500 
680.5666 
675.9000 
671.3166 
666.7500 



662.2333 
657.7833 
653.3500 

"9833 

44.6666 

640.3666 



54 648, 



N. Sec N-0.| L. Sec. 



0024^.19 



0024.623 
0024.829 
0025.035 
0025.241 
00^5.449 
0025.658 



0025.867 
0026.078 
10026.289 
0026.501 
0026.714 
0026.928 



:oo27.i42 
0027.358 
0027.574 
0027.791 
0028.009 
0028.228 



0028.448 
0028.669 
0028.890 
0029.112 
0029.336 
0O29.56< 



Q029.785 
6030.010 
0030.237 
0030.464 
0030.693 
0030.922 



0031.152 
0031.383 
0031.6x5 
0031.847 
0032.081 
0032.315 



0032.551 

0032.787 

0033.024 

0033.26 

0033.500 

o<>33-74o 



oo33.98( 

0034.221 

0034.463 

0034.706 

0034.950 

o o3S-'9S 



!-lJ!^°«3 



003 
0035.687 

0035.934 
0036.182 
0036.431 
0036.681 



0036.932 
0037.183 
0037,436 
0037.689 

0037-943 
^o93^.i'9'8 



I fee 



3.400 
3-433 
3-433 
3-433 
3.466 

^483 



3-483 
V516 
3.516 

3-533 
3-550 
3.566 



3.566 
3.600 
3.600 
3.616 

3-633 
3-650 



3.666 
3.683 
3.683 
3.700 
3-733 
3-733 



3-750 
3-750 
3-783 
3-783 
3.816 
3.816 



3-833 
3.850 
3.866 
3.866 
3.900 
3.900 



3-933 
3-933 
3.950 
3.950 

3-983 
4.000 



4.000 
4.016 
4.033 
4.050 
4.066 
4-083 



116 
4.1^6 

4.133 
4.150 
4.16^ 



♦-«83| 
4.216 

4.216 

;4.»33 
4:256 



Diff. 



10.0010592 



10.001 068 1 
10.0010770 
10.0010859 
10.001 0948 
10.0011038 
10.0011129 



10.0011220 
10.001J311 
10.0011402 
10.0011494 
10.0011586 
10.0011679 



10.0011772 
10^3011865 
20.0011959 
10.00x2053 
10.0012147 
10.0012242 



10.0012337 
10.0012433 
10.0012529 
10.0012625 
10.0012722 
10.0012819 



10.0012916 
10.00 1 30 14 
iaooi3ii2 
10.0013210 
10.0013309 
10.0013409 



10.0013508 
10.0013608 
iaooi37o8 
10.0013809 
10.0013910 
10.0014012 



10.0014114 
10.0014216 
10.0014318 
10.00 1442 1 
10.0014525 
10.0014628 



10.0014732 
10.0014837 
10.C014942 
10.0015047 
10.0015152 
10.0015258 



10.0015364 
10.0015471 
10.0015578 
10.Q015685 
10,0915793 
10,0015001 



10,0016010 
10.0016119 
10*0016^28 
.X0.0016337 
X0.00 16447 



Co-iecaots, 



).ooi655 



ns 



1.483 
1.483 
1.483 
1.483 
500 
1.516 



1.516 
1.516 



1.516 

^-533 
I 

'-550 



533 !' 



1.550 
«-55o 
1.566 
1.566 
1.566 
1.583 



1.583 
1.600 
1.600 
1.600 
1.616 
1.616 



1.616 
1.633 
^633 
1.633 
1.650 
1.666 



1.650 
1.666 
1.666 
1.683 
1.683 
700 



1.700 
1.700 
1.700 
1.716 

«-733 
1.716 



'.733 
1.750 
1.750 
1.750 
1.750 
1.766 



1,766 
1.783 
1.783 
1.783 
1.800 
1.800 



1.816 
1.816 
1.816 
1.816 
1.833 
1.850 



Co fines. 



9.9989408 9975-641 



9.9989319 

9.9989*30 
9.9989141 
9.9989052 
9.9988962 
9.9988871 



9.99887809974-199 
9.9988689 9973.990 



9.9988598 
9.9988 5o< 

998841419973 
9.9988321 



6 9973-: 



9.9988228 

9.99881 

9.9988041 

9.9987947 

9-9987853 

9.9987758 



9.9987663 
9.9987567 
9.9987471 
9.9987375 
9.9987*78 
9.9987181 



9.9987084 

9.9986986 

9.9986888 

9.9986790 9969, 

9.9986691 

9.9986591 



9968.9:45 
9968.71^ 
9968.485 
9968.254 
949986090 9968.022 
9967-780 



9.9986492 
9.9986392 
9.9986292 
9.9986191 



9.9985988 



9.9985886 

9 ..'. ' . 
9.9985682 

9-9985579 
9.9985475 

9.998537* 



.9985268 
.9985163 
.9985058 

1.2 



.9984U. 
1.9984743 



9,9984636 
9.5984529 
9.9984422 
9.9984315 
9.9984207 
9.9984099 



9975-437 

9975-*33 

9975.028 

9974.822 

9974-6 

9974.408 



9973.780: 
569 
357 

9973>HS 



9972.931 

997*.7i7 
9972.502 
9972.286 
9972.069 
997 '-85* 



9971-633 
997K413 
9971.193 
9970.972 
9970*750 
9970.5*8 



9970.304 
9970.080 
9969,854 
9969.628 
9969.401 
9969-173 



.. . 9967-555 
99857849967-3*1 
9967.C85 
9966.849 
9966.612 
9966.374 



9966,135 
9965.895 

9965.655 
9965.4x4 

9965.17* 
9964-9*9 



9964.685 

9964-440 
9964.195 

9963.948 
9963.701 
9963.453 



9.9983990.9963.204 
9.99S3S81I9962.954 
9.99837729962.704 



oR3«>63 
9-99835"J3 



9962.452 
9962.200 



9-998w^ ^961^947 



L. :»iac |L\'. :>ine 



1 fee. 

3.400 
3.400 
3-416 

3-433 
3-450 
3-450 



3.483 
3.483 
3.500 
3.516 
3»533 
3-533 



3.566 
3.566 

3.583 
3.600 
3.616 
3-633 



3-633 
3.666 
3.666 
3.683 
3.700 
3 -700 

3.733 
3-733 
3.766 
3.766 

3.783 
v88o 



3.800 
3.833 
3-833 
•3.850 
3.866 
3-883 



r90o 
900 
3.933 
3-933 
3.950 

3.966 



3.983 
4^000 
4.00O 
4.016 
4.033 
4-05C 



4.066 

4.083 
4,083 
4,116 
4.116 

4ill3 



4.150 
4.166 
4.166 

|.20C 

4-200 

^2l6 



60 
58 

57 
56 
55 
54 

53 
5* 
51 
50 
49 
48 

47 
46 
45 
44 
43 
4* 

41 

40 

39 

38 

37; 

36 

35 
34 
33 
3* 
31 

12 
29 
28 

*7 
26 

*5 . 
04 

23 
22 
21 



19 
18 

17 
16 

14 
'3 

12 

II 
10 

9 
8 

7 
6 



5 

4 
3 

2 
1 
o 
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5 DEGREES. 



M 



871. SS7 it! 8.940*9^0 



7 

IC. 

I 

12 



2 

26 

2 

29 

3' 

33 
34 
35 

^^ 
29 
4c 
4> 
42 



|55 
56 
57 
58 
59 
to 



874-455 
877-353 



880.751 <» 8,9446063 
883.148 M 8.9460335 
886 046 '* 8.9474561 



046 
.888.^43 



891.840 

894-738 
897.635 
9CO.532 
903 429 
906.326 

909.123 
912.119 
915.016 
917.913 
920.809 
913.706 
^26.601 
9-9-499 

93»-395h 
935.291 

93^.187 

941.083 

943-979 
946.87s 
949.771 
952.666 
9S5«S62 
958.4?? 



1016.35 

1019.245 

1022.13? 

1025.032 

1027.925 



,9417376 
8.9431743 



8-9488739 



^ 8.9502871 
8.9516957 
8.9530996 
8.9544991 
8.9558940 
8.9572843 



8.9586703 
8.9600517 
8.9614288 
^ 8.9628014 
S.9641697 
8>965533? 



'8^9668(934 
8.968x487 
8.9695999 
S. 9709468 
S.9722895 
S. 9736280 



961.35-; -f8.98s2S8»9 
964.248 8.9841889 
967.144. ur^ 8.985491c 

97^-°3-^-^-aif2«9i 
972.934 •* P,9»ooo34 
975.829 S.9893737 

978.72i» - 
9Si.,6]t, 

9^514 

987.4c S 

990.303 

99T->'97 

996. 092 

998.986 
1C01.S8 
1004.775 
1007.669 
1010.563 

fOjjTiJ; - 9-^058053 



1030.819 : 9.013182-3 

1033.712 9.01431996 
1036.605 ,^9»o45ii35 
10^9.499 >! ^.0168239 
i042.392J*iiU.oi8o309 
1045.285 9.0192346 



240.2666 
239.4500 
238.6666 
237.8666 
237. 1':; 00 
2-36.3000 

»35-5333 
234.7666 
233.9833 
233.2500 
232,4833 
231.7166 



^.97496^4 
8.9762926 
8.977618a 
8.978940S 
8.9802589 
3.9815729 



231.6000 
230.2333 
229.5166 
228.7666 
128.0500 
»^7-3333 
226.6166 

5.883 

225.200c 

224.4483 

223.7833 
123.0833 



1^.990^60 
I9919429 
^.9932217 
,•.9944968 
3.9957681 
8.9970356 

p. 9982994 

8.999-5595- 
9^co8j66 
9.0020687 
9.0033179 
9,0045634 



9.0070436 
9.0082784 
9,0095096 
9.6107374 
9.0119616 



Coilnes 



Uitt, 



[fee. 



222.4000 
221.7000 
22i.o"333 
220.3333 
219.6833 
219,0000 



218.3333 
217.6666 
217.0166 
116.350c 
215,7166 
215.0500 



214.4166 
"3-7833 
*I3»'333 
112.5166 

1.8833 
211.250c 



210.6333 
210.QJ66 
109.4166 
108.7833 
208.Z00C 
>07-583? 
206.9833 
206.3833 
>o5.8ooc 
105.2000 
104.6333 
»o4-o333 



203.4500 
20Z.8833 
202.3166 
201.7333 
201.1666 
too.6i66 



Co-lecauis 



N. l>.ft. 



,o597C4oii4737->3 



.0582624 
.0568257 

-05S393 
.0539665 

.0525439 
.0511261 



.0497129 
.0483043 
.0469004 
.0455009 
,0441060 
-04^7^57 



,0413297 
.0399483 
.0385712 
0371986 

0358307 
0344663 



.0331066 
.0317513 
.0304001 
.0290532 
.0277105 
.0263720 



.0250376 
.02J7O74 
.0223812 
.6210592 
.0197411 
.0184271 



,0171171 

,01581 

.CI45090 

.0132109 

.0119166 

.0106263 



.009339S 

.0080571 

.00677^3 

.005503 

.0042319 

.002Q64i; 



.CO 1 7006 

.0004405 

0,9991840 

0-997^3*5 

6,996682 

0-9954366 



10.9941947 
0,9929564 
0.99172-16 
0,9904904 
0,9^92626 
0.9880384 



0.9868177 
0.9856004 
0.984386-5 
0.9831761 
0.9819691 
o, 



L. Sec. 



14356,92 
13979. 
13604.02 
13231.29 

1240-!. 16 



12127,70 
11764.^2 
11403.89 

11045,49 

10689.4c 

10335.6c 



0991^4.06 

09634,76 
09287.63 
08942.81 
08600.11 
08259.57 



07921,17 
07584.88 

07250.7c 
06918.5c 

06585,54 

0626^.54 



05934-55 

05610.57 
05288.57 
04968,54 
04650.46 
04334.3 J 



04020.07 
03707.72 

03397 26 
03088.66 
02781.90 
02476 97 



01173,8c 
01872.5.' 
01573.cc 
01275.22 
C0979.2C 
00684,91 



00392,34 

00101,47 

99812.291 

99524.787 

99*38.943 
98954,744 



98672,176 

98391.22 

98112.88c 

97834.124 

97557-944 

9728J.327 



97010.260 
96738.730 
96468,724 
96200.229 

. . 95933-»33 
980765495667,722 



N. Sec. 



N. TaniN.L) 



1 iec. 



633.6833 
629.5000 
625.3333 
621.2166 
6i>i33^3 
613.0833 



609.1000 

,'05.1333 
601.2166 

,597.3333 
593-4833 
589.^666 

585.9000 
582.166^ 
578.4666 

574-7833 
571.1666 
>67.5666 

564.0000 
560.4833 
556.9666 
553-5x66 
550,0833 
546.6666 

541,3166 
539 9666 
536-6666 
533-3833 
530.1333 
526.9166 

523*7333 
520.5833 

5«7.4333 
5'4.4333 
51 1.1666 
508.2166 



921.804 g'gg . 

924.738 V_* 9660188 
9*7.672 ^jI^o ^-96739^4 

930.606^3 8.96876581^^3;^^ 



936.474 
939.409 

942344 
945-^78 

948.213 
951-148 



S05 
502.200c 

•I99»i333 
496.3600 
493.3666 
49£:_4833 
487.6166 

484»7833 
4819,65c 

479'.733 
4764.066 
4736.650 



4709.466 
4682,487. 
4655>783 
4629.266 
4603.OUC 
4576.95c 



4551.116 
45^5-500 
4500.100 
4474.916 

4449i933 
4425.183 



<^74.H87 



1 fee. 8.9419518 



877.818 
8S0.749 
883.6S1 



8.9434044 ,^^ 
8-9448523 4,,3,66 



48.85 

:-:-S8'^9^^*«5}2;o:r«66 5? 

886.6i2nog 8.9477338^ '5 

f9.544i^J: 8.9491M : I 

^2ilZ£»4S.S6i95£59i7,^g.?gj3 



^95-408 7|J6 8.95^021 1. 
898.341 tlisS -9514410^7^^^ 

901 »73 18.86 8-9548564 j^A|o^ 
9-4-206 Jggg 1.9562672 9COO 

907.138 *8.86 8'957^35,j5|33 
iilgli^8.88 8 9590754 ^34,3 3. 



^1:93^?^8:S:^"•T^ 

918.871,^^153.9632545 '3*''^" 
9^.738 ;8,9cf 9660188 ^3 J^^^ 

933.540-8:;e»-970'33o^^^|gg^ 
227,150c 



48,90 
(8.91 
48.91 
48.9c 



48.91 
48.91 



223.0333 



954.084 ^^„_ 

8.0809206 

8.?822507h*^1l^ 
962.^90 !o-P 8-983576 ""-^^^r. 

48,9' :. ^., :' ^ 221,0333 

8,9»4899r| ■ " ^Z 



48.9 
957.019 ^8.9^ 
959-95S^ "^ 



48.9- 
48.95 



8.971495^^ 
89728547 



18.9742093 
^•9755597 



8,976906c 
8.9782A83 
8.9795^65 



48.95 



986.383 Voc 8*9940454 
989-32cV;^ 8.905336. 
99*-257jg^ J 8.9966243 
99S.»95Vq6 8-9979081 
998.13348968^^91883 



1001.071 70^690004647 
1004.009^^^9.0017375 
1006.947 2g*J^ 9.0030066 
1009.886 *g Q<^ 9.0042721 

' 1012.824 V^g 9.0055340 
' 'Q'5-763 48 98 9-0067924 



oi8'.702 TgTg 9.0080471 

1021.641 tggg 9.009*984 

1024.S80 V^j 0.0105461 

1027.520 28 g8 9'-"7903 

1030.460^ '^^901303 1 

'033.399 loon 5-0^4268 



49.0c 



'^3^340 TTTj 9-0155021 
'019.280?^;^ 9,0167325 
1042.220?^^ 9.0179594 

io45ii6i ;[J- 9.P^9«83i 
1048.101 *2^^T|9«o204033 
1051.042 ^^' 



L. ') an. 



S.9862173 



965.826 
968.763 






983.446 



I ftc. 



6c 



9673?44L— ^666 



226.4666 
225.750c 
125,0833 

>24.3833 
223,7166 



220.3666 



.400D, 



215,8500 
215.2166 
214.6000 
213.9666 
113.3666 



8,9927503 _, 6 .o_ 



212.7333 

212,1333 

211.5166 

210.91 " 

210.31 

^o9^7353 



209.1166 
208.5500 
207.9500 
107.3666 
106.7833 
206.2000 



I205.6500 

[ 205^0666 

204.4833 

203.3666 



Co-tangents 



9.0216202, ^«3-n^ 

y [202.8166 
ents I ^ 



55 
54 

3 

12 

I 

50 

48 

47 
46 

!45 
44 
43 
42 

41 
40 
3? 
38 

P 

35 

34 

3 

32 

3« 

32 

29 
28 
27 
^6 



M 



84 DEGREES. 



M 



*3 
16 



^9 

20 
21 

22 

23 
24 



*5 
26 

27 
2S 
29 
3c 



3' 
32 
33 
34 
35 
36 



37 
38 
39 
40 
4' 

42 



43 
44 
45 
46 

47 
.48 



49 

40 

5» 

53 

'.5A- 



^DEGREES. 



Co- tangents. 



N. DifT 



05S0482 



0565956 

0551477 
,0537046 
.0522662 
.0508324 
0494033 



0479789 
0465590 
0451436 
0437328 
.0423165 
.0409246 



.0395171 
.0381341 
.6367455 
0353612 
0339811 



,0326056 107796.73 



.0312342 
.0298670 



0285041 IO6783.4I 



.0271453 
.O25790S 
0244403 



.0230940 
.0217517 
,0204135 
0190794 
0177493 
.0164231 



.0151009 
.0137827 
0124683 
OIII579 
0098513 
0085486 



.9072497 
,0059546 
,0046633 
0033757 
.0020919 
.0008117 



9995353 
9982625 



9957*7.9 
9944660 
9931076 



9919519 



0.9857318 



EE 



0.9844979 
0.9832675 
0.9810406 
o'.98o8i69 
0.9795967 
0.9783798 



114300.51 



II39I8.85 

113539.70 

113163.04 
111788.85 
II14I7.I2 
111047.80 



11680.89 
111316.35 
110954.16 

110594.31 

110236.76 
109881.50 



636.1166 
631.9166 
627.7666 
623.6500 
619.5500 

615-5333 



109528.50 

109177.75 

108829.21 

08482.88 

108138.72 



107456.87 

I07I19.I 



106449.92 
I061I8.4I 

105788.95 



I0546I.5I 
105136.07 
1048x1.61 
104491.12 
104171.58 

103853.97 



103538.27 
103224.47 

102911.55 
102602.41 
I02294.2S 
101987.89 



101683.32 
.101380.54 

101079.54 

100780.31 
100482.83 
100187.08 



99893.050 

99600.714 



.996993499310.088 



99011.125 

98733.823 
98448.166 



98x64.140 



990701697881.732 

989453997600*927 
0.98^2097973^^*3 

0.9869690 97044.075 



96768.000 



96493.475 

96110^86 

95949,012 

95679.068 

95410.613 

95143-645 
N. Tan 



I lec. 



611.5166 
607.5666 
603.6500 
599.7500 
595.9166 
592.1000 



588.3333 
584.5833 
580.9000 
577.2166 
573.6000 
569*9833 



566.4333 
562.9000 
559.4166 

555-9333 
552.5166 
549.1000 



545-7333 
541.4000 
539.1000 
535.8166 
531.5666 
529-3500 



526.1666 
513.0000 
519.8666 
516.7666 
513.6833 
510.6500 



507.6166 
504.6333 
501.6666 
498.7166 
495.8000 
492.9166 



4900.500 
4872. xoo 

4843-933 

48 x6.05c 

4788.366 
4760.950 



4733.766 

4706.80c 
4680.083 

4653.566 

4627.300 
4601.250 



4575.416 
4549.816 
4524-400 

4499-a33 
4474.250 

9-466 



iDifF. 



0038.19811 fcC( 



0038.45^ 

0038.7 ii|4-ioo 

0038.969 

0039.127 

0039.486 

0039-747 



0040.008 
0040.270 

0040.533 
0040.796 
0041.061 
0041.316 



4.350 
4.366 

4.38J 

4.383 

4.416 

-4.4x6 
0041.592 ZJL^ 

0041.859 4*413 

0042.117 

0042.396 

0042.666 

0042.937 



0043.208 
0043.480 
0043.75 
0044.02 



4.450 
4.466 
4-f83 
4.500 
4.516 



4.516 
4»533 
_ 4.550 
0044.301 4*583 
0044.578 4-566 

0045.132 
0045.411 



4.616 
4.616 

0045.690 4-650 

0045.970 

0046.251 



4-650 
4.666 
4*683 



0046.533 
0046.8154.700 
0047.099 4-700 
0047.3834-733 
0047.6694.733 

0047.955 t'766 

4.783 
4.800 



0048.242 

0048.530 
:oo48.8x9 
0049.1084-816 

0049.399 f!!^ 

0049.690 4* 050 
4.85^ 



6049.982 
0050.275 fll^ 
0050.569 4-»«3 
0050.864 4-900 
0051.160 
0051-456 



10051.754 
0052.052 
0052.351 
0052.651 
0052.951 
0053-254 



0053.557 
0053.860 5-050 
0054.164 5-050 
0054.47c 
0054.776 
0055.083 



4.9x6 
4.933 
4.933 



4.966 
4.966 

4.983 
5.000 
5.0x6 
5-033 



5.066 
5.100 
5-<i6 



L.- Sec. 



N.D. 



0.0016558 



0.0016668 
0.0016780 
0.0016891 
0.0017003 
0.00171 1 5 
0.0017228 



0.0617340 
0.0017454 
0.0017567 
0.0017682 
0.0017796 
0.00179 1 1 



0.00x8026 
0.00x8141 
0.0018257 
0.0018374 
0.0018490 
0.0018607 



0.0018725 
0.00^8842 
;o.o'oi8960 
0.0019079 
9.0019198 
0.0019317 



0.00x9437 
0.0019557 
0.0019677 
0.0019798 
0.00x9919 
0.0020040 



0.0020x62 
0.0010184 
0.0010407 
0.0020530 
0.0020653 
0.0020777 



0.0020901 

0.0021025 
0.0021150 
0.0011275 
0.0011401 
0.0011527 



0.0021653 
0.0021780 
0.0011907 
0.0011034 
0.0022162 
0.0022290 



0.0021418 
0.0011547 
0.00C2677 
0.0022806 
0.0022936 
0.0023067 



0.0013197 
0.0013328 
0.0013460 
0.0023592 
0.0023714 
0.0013857 



Co recants. 



1 f-c. 



9.9983442 



i.86< 
1.850 
866 
1.866 
1.883 



9.9983332 
9.9983220 
9.9983109 
9.9982997 
9.9982885 



1.866 
1.900 
i.88| 
1.916 
1.900 
1.916 



9.9982660 
9.9982546 
9.9981433 
9.99823x8 
9.9982104 



1.916 
1.916 
1.9J3 



'•^^° 9.9981510 
'•933 9.9981393 
1.950^-^ — JZ> 



x.966 5-i^?"7^ 
1.950 _^ 
966^.998092 
9.9980892 



X.983 
1.983 
1.983 



9956.978 

9.998x1969956.708 

9^^x0409956.437 
9956.165 
9955.893 

9.99806839955.610 



1.000 
2.000 
2.000 
1.0x6 
1.0x6 
1.016 



1.033 
2.033 
1.050 
2.050 
2.050 
2.066 



2.066 
1.066 
1.083 
2.083 

l.IOO 

2.100 



2.10C 

1.116 

1. 

2.116 

1.133 

1.133 



1.133 



Co- fines. 



N.D. 



9961.947 



9961.69 

9961.43 

9961.183 

9960.926 

9960.669 



9.9982771 9960.41 X 



9960.152 
9959.892 
9959.631 



4.3x6 

4-333 

9959.370 J*JJ° 



9959.197^21^49 



9.9982089 9958.844 



9.998x974 



9958.580 



9.9981859 99 5«.3»5 



9.998x743 
9.998x626 



9958.049 

9957.783 
9957-5»5 
9957.247 



9.9980563 
9.9980443 
9.9980323 
9.9980102 
9.998008 X 
9.9979960 



9955-345 
99^5-070 

9954-795 
9954-518 
9954.240 



9-9979838 
9.9979716 

9.9979593 



9-9979470 9952.840 



9.9979099 995^-990 



9.9978975 
9.9978850 



9.9978725 995>-i32 



9.9978599 
9.9978473 



9.9978347 
9-9978110 
„5 9-9978093 
9.9977966 
9.9977838 
9.9977710 



9.9977582 
9.9977453 



9.9977x949947.625 
9.99770649947-327 
9,9976933 9947-028 



2:l66?-???!?y 

1,150 

1.x 66 
183 
1.x 66 
1.183 
1.100 
1.100 
1.100 
1.116 



9.9976803 P946.729 
9.9976672 5946:42'* 



9.9976540 
9.9976408 
9.9976276 
9.9976143 



L. Sine 



4.233 
4.150 
4.150 
4.283 
4.283 
4.300 



4.383 
4.383 



15 

4-400J46 



4.4x6 
4-433 
4-433 
4.466 
4^66 



4.483 
4.500 
4.5x6 
4.533 
4.533 
4-550 



4.583 
4-583 

4.583 
4.6x6 



.240 - , 
9953.962^1^33 



9953.683 

9953.403 
9953.>22 



9-9979347 
9,9979223 9952.274 



995..«ft7^~ 



9951.705 

995x.4»9 



9950.844 
9950.556 



9950.266 
9949-976 
9949.6«5 

9949.393 
9949.101 

9948.807 



9948.513 

9948.117 
9947.921 



9946.117 
9945-825 
9945-523 
9945.21 9 



I fee. 



4.650 
4.666 
4.683 



4.7x6 



4.733 
4.750 
4.766 

4.783 
4.80c 
4.80c 



4.835 
4.833 
4.850 
4.866 
4.866 
4.90c 



4.900 
4-933 
4-933 
4-913 
4.966 
4.983 



N. Sinel 



84-983 
5.016 
5.016 

5-033 
5.066 
5.066 



ST 



M 



\ 



84 DEGREES. 



6 DEGREES. 



M 



I 
a 
3 

4 
5 

7 
8 

9 

10 

II 

12 

'3 

M 

»5 

i6 

"7 
i8 

»9 
so 

SI 

22 

»3 

»4 



o6c.S33 
068.425 
071.318 
074.210 
077.X02 
1079.994 

082.885 
085.777 
088.669 
091.560 
094.452 
097'343 



100.234 
X03.126 
106.017 
X08.908 
1 1 1.799 
H4.689 



*5 
26 

a? 
28 

a9 

30 



31 
3» 
33 
34 
35 
3d 



37 
38 

39 
40 

41 

42 



43 
44 
45 
46 
47 
48 



49 
50 
5> 
52 

S3 
54 

55 
•Jfc 

57 

S9 
6& 



M.Smc N, 
04^*58 it 



048.178 
051.070 
053.963 
Q56.856 
059.748 
062.641 



117.580 
120.471 
123.361 
126.252 
129.142 
132.032 



134.922 
137.812 
140.702 

H3-59a 
146.482 

'49-37* 



152.261 
155.151 
158.040 
160.029 
163.818 
166.707 



169.596 
172.485 

175-374 
178.263 
181.151 
184.040 



186.928 
189.816 
192.704 

'95-593 
198.481 
201.368 



204.256 

207.144 
210.031 
212.919 
215.S06 
2x8.6q3 



% 



% 



L. Sine 



9.0192346 



9.0204348 
9.0216318 
9.0228254 
9.0240157 
9.0252027 
9.0263865 



9.0275669 
9.0287442 
9.0299182 
9.0310890 
9.0322567 
9.0334212 



9.0345825 
9.0357407 
9.0368958 
9.0380477 
9.0391966 
9-04034^4 



9.0414852 
9.0426249 
9-04376«7 
9.0448954 
9.0460261 
9.0471538 



9.0482786 
9.0494005 
9.0505194 
9.0516354 
9.0527485 
9.0538588 



9.0549661 
9.0560706 
9.0571723 
9.0582711 
9.0593672 
9.0604604 



9.0615509 
9.0626386 

, 9*0637*35 

^ 9.0648057 

9.0658852 

9.0669619 



9.0680360 
9.0691074 
^.9.0701761 
00,19.0712421 
9.0723055 
9.0733663 



9.0744244 
J9.07 54799 

M 9-07653*9 

<5.'9-077583* 
9.0786310 
9.0796762 



9.0807189 
9.0817590 
9.0827966 
9.08383x7 
9.084864^ 
9-085894 



Co jines. 



DiiF. 



1 lee. 



[96.7333 
196.2166 
[95.6666 



00.0333 
99.5000 

98.9333 
98.3833 

97-8333 
97.3000 



'95-' 
[94.6 



33S 
166 



^94-0833 



93.5500 

93-0333 
92.5166 

91-9833 
91.4833 
90.9666 



90wf666 
89.9500 
89.4666 
88.9500 
88.4500 
87-9500 



87.4666 
86.9833 
86.4833 
86.0000 
85.5166 
85.0500 



84.5500 
84.0833 
83.6x66 
83.X333 
82.6833 
82.2000 



81.7500 
81.2833 
80.8x66 
8a 3 666 
79.9x66 
79-4500 



79.0166 
78.5666 
78.x 166 
77.6666 

77-*333 
76.8000 



76.3500 
75.9166 
75.5000 
75.0500 
74,6333 
74.2000 



73-7833 
73.3500 

7*-9333 
72.5166 
72.1000 
71.7000 



Co fecaats. 



0-97*433' 
0.9712558 
0.9700818 
0.9689110 
10.9677433 
0.9665788 



0.9807654 95667.722 



95403.686 

I.XXO 



0.9795652 
0.978368*9514 
0.977x74694879,984 
0-9759843 

0-9^47973 
0-9736135 



94620.296 
94362,033 
94105.184 



93849-738 
93595.682 
93343-oor 
93091.699 
9284X.749 
9*593-'45 



0.9654175 92345.877 
0.9642593 9*099-934 
0.963104291855.305;^ 
0.9619523 9161 1.980 ;^;;" 
10.9608034 91 369.949 
0-959657691129.200 



0.9585148 

0.957375' 
0.9562383 
0.9551046 

0*9539739 
0.9528462 



o.95'7*'4 
0^505995 
0.9494806 
0.9483646 

0.947*5 '5 
0.9461412 



0.9450339 
0.9439294 
0.9428277 
0.9417289 
0.9406328 
0.9395396 



0-9384491 

0.1 

0.9362765 

0.9351943 
0.9341148 

0.9330381 



0.9319640 
0.9308026 
0.9298239 
0.9287579 
0.9276945 
0.9266337 



10.9*55756 
[ 0.9245201 
10.923467 1 
[ 0.92241 68 
[O.9213690 
0.9203238 

[a9 I 928 I I 
[0.9182410 
[0.9 172034 
[0.9161683 
[0.9151357 
10.9141055 



dec. 



4400.600 
4376.266 
4352.100 

43*8-433 
4304.383 
4280.816 



6t! 



90889.725 
90651.512 
90414.553 
90x78.837 
89944-354 
897"-095 



89479.051 
89248.211 
89018.567 
88790.109 
88562.828 
88336.715 



8811U761 
87887.957 
87665.295 
87443.766 
87223.361 
87004.071 



86785.889 
937361486568.805 
86352.812 
86137.901 
85924.065 
857"-*95 



85499-584 
85288.923 
85079.304 
84870.721 
84663.165 
84456.629 



84251.105 
84046.586 
83843.065 

83640.534 
8343^-986 

83*38-415 
S'3038.812 
82840.171 
82642,485 

82445-748 
82249.952 
82055.090 



N. Sec, 



N. Diff. 



xfec. 



4*57.433 
34.266 
4211.266 
4188.450 
4165.833 
4143,400 



4121.133 
4099.050 
150 
4055.416 
4033.850 
4012.483 



991.250 
970.216 
949.316 
928.600 
,908.050 
887^650 



867.400 

847-333 
827.400 
807.633 
788.016 
768.550 



ri.Tan. 



1051.04a xftc, 



1053.983 
1056.925 
1059.866 
1062.808 
1065.750 
1068.692 
1071.634 
1074.576 
1077.519 
1080.462 
1083.405 
1086.348 



49-01 
49.03 
49.01 
49-03 
49-03 
49.03 



X089.291 
1092.234 
1095.178 
X098.122 
1101.066 
1104.0x0 

XX06.955 
1109.899 
XI 12.844 

1115.789 
1 "8.734 

1x21.680 



49-03 
49.03 
49.05 
49.05 
49-05 
4905 



49.05 

49-05 
49.06 
49.06 
49.06 
49-06 



1124.625 

1127.571 
1130.517 
1133.463 

1136.410 

"39356 



49.08 
49.06 
49.08 

49.08 
49.08 

49. 'o 



749-*33 
730.0C6 

7"-033 
692.150 
673.416 
654.833 



636.366 
618.066 
599.883 
581.850 

563.933 
546.166 



528.516 
511.016 
493-650 
476.383 
459.266 
44.2.266 



425.400 
408,650 
392.016 
375-5'6 
359.133 
34*-850 



326.716 
310.683 
294.766 
278.950 
263.266 
247.700 



1142.303 
1145.250 
1148.197 

1151.144 

1154.092 

"57.039 



1159.987 

1162.936 

1165.884 

1x68.832 

1171.7 

"74.730 



1177.679 

1180.628 

1183.57 

1186.528 

x 189.478 

1192.428 



1195.378 
1198.329 
1201,279 
1204.230 
1207.182 
1210.133 



os6^' 



1213.085 

1216. 

1218.988 

1221.941 

1224.893 

1227.846 



ITS 



9,0216202 



9.0228338 
9.0240441 
9.02^510 
9.0264548 
9,0276552 
9.0288524 



9^0300464 
9.0312373 
9.0324249 
9,0336093 
9.0347906 
9.0359688 



9-0371439 
9.0383159 

9.0394848 
9.0406506 
9.0418134 
9.0429731 



9.044.1299 
9.0452836 
9.0464343 

9-04758*1 
9.0487270 
9.0498689 



49-08 
4910 

49 
49' 
49- 

49- 



49- 
49< 
49' 
49. 
49. 
49; 

49' 
8 49- 
49 
49, 
49. 
49" 



49 
49. 

49' 
49 
49.20 



49 



10 
49-18 
49.20 
49.21 
49.20 



L. Tao. 



20S.2666 
201.7x66 
20X.X500 
200.6333 
100.0666 
99*5333 



9.0510078 
9.052x439 

9-053*771 
9.0544074 

9-0555349 
9.0566595 



9-0577813 
9.0589002 
9.0600164 
9.061 1297 
9.0622403 
9.0633482 



9.0644533 
9.0655556 
9.0666553 
9.0677522 
9.06S8465 
9.0699381 



9.0710270 
9.0721133 

9-0731969 
9.0742779 
9.0753563 
9.0764321 



9.0775053 
9.0785760 
9.0796441 
9.0807096 
9.0817726 
9.0828331 



9.0838911 
9.0849466 
9,0859996 
9.0870501 
9.0880981 
9.0891438 



Co-tan< 



gents. 



"dUT 



xfec 



95-8500 Ti 

95.333345 
94.8166 T? 
194.3000- 

93.8000 ;i 

93.*833^, 



[90.8166 55 
1^0.3166 — 

89.8166 II 
89.3500 ,. 
88.8666 II 
88.3833 ], 
87-9166 ^o 
^7-4333- 



99.0000 „ 
98^^833 \, 

f 97-93 3 3 40 
97-4000^^ 
96.8833^ 
96.3666" 
^—47 



92.8000 .,5 
9*-*833 39 
91.7833 38 



91.3000 



37 



86.9666 28 

86.483327 
86.0333 26 
85-5500 ^s 
85.1000 J. 
84.6500 — 

84.183322 
83*716611 

83.J833 20 
82.8166 ,, 
182.3833 J 
81-9333 7^ 

81.4833 16 
81^0500 ,5 
:8o%6ooo 1^ 
80.1666 ,! 

79-7333 12 
79-3000 — 

78.8666 \l 

78.4500 

78.0166 

77.5833 
77.1666 ^ 
76.7500 — 



76.3333 
75.9166 
75-5000 
75.0333 
74-6666 
74-*833 



59 
58 
57 
56 
55 
54 



8 



3 



M 



83. DEGREES. 



6 DEGREES. 



M 



Co- tan genu. 



13 

'5 
j6 

«7 

19 
20 

,24 

z6 

i3 
i9 

1^ 

3 

33 

33 
34 
35 
36 

37 
3^ 
39 
4<} 

4J 
4a 

+1 
44 
45 
46 

'47 
4S 



49 
50 

51 
5^ 
53 
54 
SS 
56 

■ '^'^ 



0.978379^95143.645 



10.9759559 
0*9747490 

^■973543^ 
0.9713448 
0.9711476 



0.9699536 
10.9687627 
0.9675751 
0.9663907 
0.9652.094 
0.9640512 



9487?, 1 49 
94614.116 

9415'^S3i 
94090.334 
93S30.663 
9357^055 
93315.450 
93059.936 
92^05.8^2 

9^553-035 
92301.637 
92051.564 



0.9558701 
0.9547164 
0.9535657 
0.9524179 
0.951-730 
0.9501511 



0.94S9922 
[0,947^561 
0.9467 Z19 
0*9455916 
0.9444651 
0.9453405 



44^4*933 
4400-55° 
4376-416 

435*-4So 
4328.6B3 
410W13 



0.962S561 
10,9616841 
0.9605152 

0-9593494 

0.9581866 ^ , 

0.9570269 90578,867 



i9iSoi.a38 
91555.456 
91309.34S 
91064.564 



4145-433 
4123.366 
4101*466 

9082 1^74 ^°^?'^ll 
4036,783 



90337-933 
90098.262 

89359,843 
89622*668 
89386,726 
S91 52,009 



0.9422 187 
0,9410998 
0.9399836 
0.9388703 

0-9377S97 
0.9366518 

0-9355467 
0,9344444 

0.9331447 
0.9322478 



86207.833 

859S9.29C 

S577«-83S 

..- ^,-^5555-461! 

o-93'^S35 35340*^72 



0.9300619 



85125.945 



0.9289730 
0.927S867 
0.9268031 
0.9257211 
0*9146437 
C.9235679 



0,9224947 
0*9214240 
^■9^03559 
0.9192904 
0,9182174 
0*9171669 



0.9161089 

0-9 150534 
0.9^40004 
0,9 r 29499 
0.9119019 
0.9^08^61 



Tang, 



^8918.505 
8S6S6.206 
88455*103 
88125.1 so 
87996.446 
87763.874 



N. DifF. 



I f^. 



4281*750 
4258.566 
4135.566 
4212.783 
4190,133 
4167,716 



40151566 

5994-533 
3973,633 
3951.916 
1932,366 
39«i'9S 



87 542.46 J 
87317.198 
87093.077 
86870*088 
86648.123 
86417.475 



84911,771 
84700.651 
S4489.573 

^179-51' 
34070.515 
^3862,5 1 9 



83655,536 
S3449.S5S 
33i44-577 
83040.586 

K^*37'S79 
82635.^47 



E2434.4S5 
822J4.3S4 
R2035.239 
81837.041 
81639.786 
81443.464 



N.Tang. 



3891.733 
3871*650 
3BS1.716 
3S31.950 
3812*331 
3791,866 



3773-55^ 
3754.3^3 

3735-350 
3716.483 
3697,750 
3679.133 



3660,700 
3641,383 
3624.200 
3606,166 
358S.166 
3570-4S3 
3551*850 

3535-350 
3517.966 
3500.700 
3483.600 
3466.600 

3449.716 
3432.966 
3416.350 
3399.83c 
3383.450 
3367.200 



N, Sec. 



10055.083 



10055,391 
10055,699 
10056.009 
10056.319 
10056,631 
20056.943 



10057,256 
10057.570 
10057.8^^5 
10058*100 
10058,517 
0058,834 



0059.153 
10059.471 
10059,791 
10060*113 
10060,435 
10060.757 

1006 i.oS] 
10061.405 
10061.731 
10062.057 
10062.3 84 
10062,712 



10063.0140 
10063,370 
10063.701 
10064,031 
10064,364 
10064,697 



0065,031 
10065,366 
10065*702 
[0066.039 
10066,376 

0066.714 



3351-033 
3335.016 
3319,083 
3303.300 
3187.583 
3172*033 



10067.054 
j 0067. 394 
10067.735 
10068.077 
10068^.19 
10068,763 



N,a 



I (%c 



5'"33 
. ^33 
5.166 
5.166 
5*200 
5.100 



5,116 

5-133 
5.150 
5.150 
5.283 
5.183 



5.316 
5'3»6 
5-333 
5-350 
5.366 
5.366 



5.400 
J.400 
5-433 
5*433 
5.450 
5.466 



5.466 
5.500 
5-516 
5.516 
5-533 
5-550 



5*533 
5.600 
5.616 
5.616 
5.633 



h. Sec, 



10.0013857 



10.0013989 
1 0,0014 ' ^ 3 
10*0014157 
10^0014391 
10.0014525 
10.0024660 



10.0024795 
10.0024931 
10.0025067 
10.0025203 
10.0015340 
iQ.0015477 



10.0025614 
10.0025751 
1010015S90 
J 0.002 602 9 
10.0026167 
10.0016307 



1 0.0016446 
10.0026586 
101,0026727 
10.0026868 
10.0027009 
10.0017150 



0*0017292 
[0,0017434 
10.0027577 
10.0027720 
10,0027863 
10.0028007 



10069.108 
10069.453 
10069,799 
10070.146 
10070.494 
10070,843 



J007 1.193 
10071.544 
10071.B95 
10072.148 
10072.601 
10072.955 



10073.310 
10073,666 
10074.023 
10074.380 
10074.739 
10075.09!^ 



5.666 
5.666 
5,683 
5.700 
5,700 
5-733 



5-750 
5-750 
5.766 
5.783 
5,800 
5 " 



816 



5'S33 
5.850 
5.S50 
5.883 



5 . 
5.900 



5.916 

5-933 
5-950 
5,950 
5.9S3 



10*0018151 
10*0018296 
10.002S441 
10*0028586 
10.002S731 
10,0028878 



10,0019014 
10.0029171 
10.0029318 
10.0019465 
10.0029613 
10,0029761 



Diff. 



2.200 
1,133 
2*233 
2.233 

^■^33 
i.i 50 

1.150 
2.166 
1.166 
.166 
2.283 
2.283 
2.283 
2.300 
2*300 
1.316 
1. 300 
^■333 



9.9975*05 
9-9975069 
9-9974913 
9^997+797 
9.9974660 
9,9974523 



2,3 16 

33 3 
1*350 

350 
1,350 

350 



Co-fincii 



9.9976143 9945,219 



9,997601 1 
9-9975^77 
9-9975743 
9.9975609 

9-9975475 
9.9975340 



9944*9 '4 
9944.609 
9944,303 
9943.996 
9943. 688 
9943-379 



9-9974386 
9.9974248 
9^9974110 
9^9973971 

9-9973S33 
9,9973693 



9-9973554 
9-9973414 
9-9973^71 

9-9973131 
9.9971991 



9943.070 
9942.760 
9942,448 
9942,136 

994i'*i3 
9941,5 



9941.195 
9940.880 
9940.563 
9940,246 
9939.928 
9939,6 



9939,190 
993^-969 
9933-648 
9938.326 
993S.003 



9.997^8509937.679 



9.9972708 
9*9971566 
9.9972413 
9.9971280 
9.9971137 

9-997J993 



9-9971168 
9^997'"* 



10.00299 

10.0030059 

ro.0030208 

10.0030 3 58 

10.0030508 

10*0030658 



10,0030809 
10.0030960 
10.003 1 iij 
1010031264 



1,483 

2.483 

2.483 

500 

2^ 500 
2,500 



[ni 10.003 141 6 

,ooo!^:e^ilS69 



Co* recants. 



10,0031712 
10.0031875 
10.0032019 
10*0031183 
10.0031338 
10.0031493 



9.9970976 

9.9970829 

9.99 706 8 2 

..45o9-597'^S35 

1,466^-^570387 



*-433 

1.450 
1*450 
2.450 



2.466 



9-9970^39 



2.516 

516 

1-533 

1-533 

'533 

2,550 



2.550 
2.566 
2.566 
1.583 
2.583 



9.9971849 
9.997 "704 
9-9971559 



9.99714149934,395 



9934.061 
9933-7^8 



9*9970090 

9996994^ 
9.9969791 
9.9969641 
9,9969491 
9^9969341 
9.9969191 
9.9969040 
9.99688S8 
9-9968736 
9.996S584 
9.996843 1 



9.9968278 
9.9968115 
9,9967971 



9937*355 
9937,029 
9936.703 
9936,375 
9936.047 
993^,719 



M. D 



9935*339 
9935.05^ 

9934-7^7 



9933-393 
9933057 
9932.711 

993^-3^4 
9931*045 
9931.706 



993'-367 
9931. D16 
9930,685 
9930.34s 
9919,999 
9919*655 
9919*3*0 
9918.965 
9928.618 
993^8.171 
9927.912 
9917-573 



9917.21^ 
9916.S73 
9916,521 



9.9967817 9916,169 
9,996766i'99i5.8u 
9*9967 507 | 99V5 -46 



L. Siue iN. Siiv '^^ M 



83 D E O R E E S. 



7 DEGREES. 



M 



13 

H 
'5 
16 

17 
iS 



37 
38 
39 

40 

41 
4* 



43 
44 
45 
46 

47 
48 



49 
50 
5« 
52 
53 
541 



N. Sine 



Z56.218 
359.104 
261.990 
:264.875 
267.761 
270.646 



173-531 
276.416 
279.302 
282.186 
285.071 
287.956 



218.693 



221.581 
224.468 
227.35^5 
230.241 
[23^.128 
;23i.oi 



238.901 
241.788 
^44.674 
247.560 
250.446 
253.332 



200.841 
293.725 
296.609 
299.494 
302.378 



308.146 
311.030 

3i3-9»3 
31C.797 
319.68 
322.564 



325.447 
328.330 
3J1.213 
334.096 
336.979 
339-8 62 



342.744 
345.627 
348.509 
351.392 
354.274 
357-^5^ 



360.038 
362.919 
365.801 
368.683 
371.564 
374-445 



377.327 
380.201 
383.08* 
385.97c 
388.85c 
39'-73^ 



9.086^2 

9.0879473 

9.o88a)oo 

9.o89'§5o3 

9.0910082 

9.0920237 



9.0930367 

9-0940474 
9.0950556 
9.0960615 
9.0970651 
9.0980662 



9.0990651 
000616 
010558 
020477 
030373 
040246 



~L. Sine 



9.0858945 



056096 
059924 
069729 
079512 
089272 
099010 



108726 
118420 
128092 

'3774a 
147370 

'56977 



166562 
176125 
185667 
195188 
2046S8 
214167 



223624 

23306 

242477 

251872 

261246 

2 7c 600 



279934 
289247 

298539 
307812 
317064 
326297 



335509 
344702 

353875 
36302S 
372161 
381275 



39037c 

399445 
408501 

41753'/ 
426555 
43555. 



Col:ncs. 



D'ft. 



71.1666 
70.8666 

70.4500 
70.0500 
69.6500 
69.2500 



68.8333 
68.450c 
68.0333 
67.6500 
67.2666 
66.850c 



66.4833 
66.0833 
65.7(x>o 
65.3166 

^4-9333 
64.5500 

64.1666 
63.8(X)o 
63.4166 
63.0500 
62.6666 
62.300c 



61.933J 
61.5666 
61.200C 
60.8333 
60.4666 
60.1166 



59.7500 
59.3833 

59-on3 
58.6833 

58.3333 
57-9833 



57.6166 
57-2833 

56.9333 
56.5833 
56.2333 
55.9000 



55.5666 
55.2166 
54.8666 
54.5500 
54.2000 
53-8833 



53-5333 
53.2166 
52.8833 
52.55CC 
52.2166 
5 1. 900c 



5'.5833 

51.250c 

50.933:. 

5c.6co< 

50.CCC 

49-96t' 



Co-fecafits. 



0.9141055 



0.9130779 
0.9120527 
0.9110300 
0.9100097 
0.9089918 
0.9079763 



0.9069633 
0.9059526 
0.9049444 

0.9039385 
0.9029349 
0.9019338 



0.8009349 
0.8999384 
0.8989442 
0.8979523 
0.8969627 
0.8959754 



0.8949904 
0.894C076 
0.8930271 
0.892048S 
0.891072S 
0.8900990 



0.8891274 
0.8881580 
0.8871908 
0.8862258 
0.8852630 
0.8843023 



0.8833438 
0.8823875 
0.8814333I 
0.8804812' 
0.87953121 
0.8785833! 



82055.090 



81861.157 
81668.145 
81476.048 
81284.860 
S1094.573 
80905.182 



80716.681 
80529.062 
80342.321 
80156.450 
79971.445 
797^7-298 



79604.003 
79421.556 
79239.950 
79059.179 
78879.238 
78700.120 



3054.916 
3040.783 
3026.766 
3011.850 
2999.016 
2985.300 



3971.650 
2958.100 



78521.82 

78344.335 _^^ 

78167.6562944.65, 
7799'.778 
77816.697 
77642.406 



77468.901 
77296.176 
77124.227 
76955.047 
76782.631 
76612.976 



2931.300 
2918.016 
2904.85 c 



76444.075 
76275.923 
76108.516 

75941-849 
,75775-9>6 
71610.713 



0.8776376I75446.236 
0.8766939 75282.478 
0.875752375119.437 
0.8748128 74957.106 
0.873875474795.482 
0.8729400,74634.560 



0.8720066. 
0.8710753 
0.8701461 
0.8692188 
0.8682936 
0.8673703 



0.866449 

0.8655298 

0.8646125 

0.8636972 

0.8627830 

0.8618725 



0.86C963C 
0.8600555 
0.859149c 
0.85^246 , 

0.857344' 
0.856444; 



L. Sec. 



74474.335 
74314.803 

74155-959 
73997.798 
73840.318 

73683.51? 



735*7-377 
73371.909 
732x7.102 
73062.954 
72909.460 
72756.616 



72604.417 
72452.859 
72301.94c 
72151.653 
72C01.996 
71852.965 



btc. 



N. Diff. 



1 fee. 



3232.216 
32x6.866 
320X.616 
3186.466 
3x71.450 
3'56.5'6 



3x41.683 
3126.983 
31x2.350 
3097.850 
3083.416 
3069.116 



2891.75c 
2878.750 
2865.816 
2853.0CC 
2840.266 
2827.583 



2815.CX6 
2802.533 
2790.116 
2777.783 
2765.550 
^753-383 



2741.283 
2729.300 
27x7.350 
2705.516 
2693.733 
2682.033 



2670.4x6 
2658.866 
2647.400 
2636.0x6 
2624.666 
26x3.433 



2602.250 
2591.133 
2580.1x6 
2569.133 
2558.233 
2547.400 



2536.650 

2 52 5;966 

2515.316 

2504.783 

2494.28 

2483.85c 



N. Tan 



.66.249 
1269.205 
[272.161 

[275.XX7 
1278.073 
[281.030 



227.846 



230.798 
233.752 
236.705 
239.658 
242.612 
245.566 
248.520 
251.474 
254.429 
257.384 
260.339 
263.294 



49.20 

49-23 
49.22 
49-22 
49-23 
49.23 



49-23 
49.23 

49-*5 
49.25 

49.25 
49-25 



283.986 
286.943 
289.900 
292.858 
295.8X-5 
298.773 



49.25 
49.26 
49.26 
49.26 
49.26 
49.28 



30X.731 
304.690 
307.648 
310,607 
313.566 
3'6.525 



49.26 
49.28 
49.28 
49.30 
49.28 
49.30 



319.484 
322.444 
325.404 
328.364 

331-324 
334-285 



337.246 
340.207 
343-'68 
346.X29 
349.09 X 
352.053 



355-015 
357.978 
360.940 
363.903 
366.866 
369.830 



372.793 

375-75 

378.721 

38X.685 

384.65c 

387-615 

390.58c 

393.545 
396.51c 
399.476 
402.442 
405.408 



nTd: 



xfec 



9.1025192 
9.10353x7 
9.1045420 
9.105550c 
9.1065557 
9-1075591 



9.X085604 
9.1095594 
105562 
9.XXX5508 
9.X125431 

9."35333 



49-3<^ 
49.32 
49-30 

49-3 
49.32 

49-32 
49.32 
49-33 
49.33 
49-33 
49-33 
49-35 



49.35 
49.35 
49-35 
49-35 
49-36 
49-36 



49-36 
49.38 
49.36 
49-38 
49-38 
49.40 



49.38 
49.40 
49.40 
49.4c 
49.42 
49.42 



49.42 
49.42 
49.41 
49-43 
49-43 



I. Tan 



9.0891438 



9.090/869 
9.C912277 
9.C9I2660 
9.0933020 

9-c94>355 
9.C953667 



9-09639^5 
9.09742x9 
9.098446c 
9.0994678 
9.1004872 
9.XOX5044 



173.8500 
73-4666 
73.050c - 

72.6666Jy; 

72.25CC|^5 

i7X.866c;i: 



'69.1 3 33r. 
x68.75oc4'^ 

168.38334?; 
x68.ooooj4-r: 
167.6x66 4-I 

'67.2333 1: 



X66.883341 
1 66.5000-4' 
166.1333 ' 
165.7666 
165.3835 
'65-0333 



9.1145213 
9.1155072 
9. 1 1 64909 
9.1174724 
9-1184518 
9.119429' 



9.1204043 
9.1213773 
9.1223482 
9.1233171 
9.1242S39 
9.1252486 



9.1262112 
9.1271718 
9.1281303 
9.x 290868 
9.x 3004x3 
9.x 309937 



9.X3X9442 
9.1328926 
9.1338391 
9>'347835 
9.' 3572^0 
9.X366665 



376051 
9.1385417 
9.1394764 
9.1404092 
9.14x3400 
9.X422689 



9.'43'959 
9.144x2x0 
9.1450442 
9.1459655 
9.X468849 
9.1478025 



Co- tangents. 



Dtff. 



X ec. 



i7Xw4.666p3 
171.0666 5^ 

[70.68335J 
170.30CC'-'' 
i69.9occ|4? 

'69.53331I: 



164.6666 
164.3x66 
'63.9500 
163.5833 
163.2333 
162.8833 



162.5333 
162.1666 
161.8166 
161^.833 

'61.1333 
160.7833 



160^.333 
160.x 000 
159.7500 
159.41 66 
'59-0833 
158.7333 



158.4166 
158.0666 
157.7500 
157.4C00 
157.0833 
156.7500 



'56-4333 
156.100C 

'55-7833 , 
155.4666 ^ 

'5i-'333 
154.8166 



154.50CC 

'54-183, 
153.8666 
153.5500 
'53-2333 
'52.933 



35 
34 

33 
3* 
V 

II 
29 

1% 



26 

25 
24 

23 

22 
21 

.0 

19 
S 

17 
16 
'5 
»4 



82 DEGREES., 



7DEGREES. 



M 



7 
8 

9 
lo 
II 
la 

«3 
»4 
*5 

i6 

17 
i8 



Co- tangents. 



10.9 10856a 



10.5098131 

io.9o877a3 
10.9077340 
10.9066980 
10.9056645 
10.904633^ 



ao 
ai 
aa 

as 
as 

a6 
27 
a8 
29 
3? 
3' 
3* 
33 
34 
35 
36 

37 
3S 
39 

40 

41 
4* 

43 
44 
45 
46 

47 
48 

49 
50 
5> 
5* 
53 



10.9036045 
10.9025781 
10.9015540 
io.9o653aa 
10.8995128 
10^984956 



8144^.464 



81248.071 
81053.599 
80860.042 



o .. 3aa5-95o 
8o667.394J3„^,5^ 



S047 5.647 
80284.796 



10.8974S08 
10.8964683 
10.8954580 
10.8944500 
10.8934443 
10.8924409 



10.8914396 
10.8904406 
10.8894438 
10.888449a 
10.8874569 
10.8864667 



10.8854787 
10.8844928 
10.8835091 
X0.8825276 
10.881548a 
0.8805709 



77882.453 
77703.506 
775aS-366 
77348.02^ 
77i7i-4«6 
76995-735 



^[68^0.769 
76646.584 



^9 16. 100 
76473-174 a8^;t66 



76300.533 
76128.657 
75957-54' 



10.8795957 
10.8786227 
10.8776518 
X0.8766829 
10.8757161 



75787.179 

75617-567 
75448.699 

75180.571 
75113.178 



io.87378»8 74780.576 



10.8728282 
10.87x8697 



10.870913^ 74287.064 



10.8699587 
10.869606; 



10.8680558 
10.8671074 
10.8661609 
10.8652165 



10.8642740 73160.047 



:i«imi 



10.8693949 
10.8614583 
10.8605236 
16.8595908 
10.8586600 
541 10.857731 



10.8568641 
10.8558790 
10.8549558 
10.8540345 
10.8531151 



60 io.85ai97^ 



jL. Tang. 



S0094.835 
79905.756 
79717-555 
79530-a»4 
79343-758 
79'58''5' 



NTBlff 



I fee. 



3*56.550 
3241.20c 



3'95-733 
3180.850 



78973.396 
78789.489 
78606.423 
78424.191 
78242.790 
78062.21 a 



a995-983 
2982.450 
2969.000 
2955.633 

»94a.36i' 
a9a9.iy 



»877-35o 
2864.600 

^851.933 



2839.366 
2826.866 
2814.466 
*8o2.i33 

'o-8747S-4]74946.5iJ 27?^:?j^ 

765.633 
»753-65o 
a74«»7oo 

a7»9-833 

St/ 1 8. 100 

706.383 



74615-357 
74450.855 



74"3-978 
73961*595 



73799.909 
73638.9x6 
73478.610 
73318.989 



73001.780 



72844,184 
72687.255 
72530.987 
72375.378 
72220.422 
72066.116 



71912.456 

71759437 
71607.056 



'"53-P97 



N.Tang 



3166.016 
3i5'-3»6 
3136.683 
3iaa.i83 

3107.766 
3093-450 



3079.a5o 
S065.116 

3051.100 
3037.aoo 
3023.350 
3009-633 



N.Sec. 



10075.C98 



10075.459 
10075.82c 
10076.182 
10076.545 
10076.90)$ 
10077.273 



1C077.639 

10078.005 

10678.372 

10078.74 

10079.110 

10079.480 



N.D. 



I fee 



6.016 
6.016 
6.033 
6.050 
6.050 
6.083 



X0079.851 
10080.222 
10080.595 
xoo8o.96b 
10081.343 
10081.718 



10089.015^ 
10089.408^533 



^694.766 
2683.216 
2671.766 
2660.350 
2649.033 
2637.783 

2626.600 
2615.483 
2604.466 
2593.483 
2581.600 
2571.766 



2561.000 
2550.316 



i ni:3l^539.583 



2508.216 



10082.094 g;^ 
10082.471^ g 
10082.849^**3 

10083.228 

10083.607 

0083.988 



10084.369 
10084.75a 
10085.135 
10085.519 
10085.904 
ioo86.a9o g 



1008^.676 

10087.064 ^'^11 
ioo8;.^r;!-466 



6.300 
6.316 
6.316 
6j5o 

6.350 
6.383 
6.383 
6.400 
6.4 r6 
'-433 
^•433 



10087.45a 
10087.84a 
ioo88.a3a 
10088.623 



10089.803 
10090.196 
10090.59! 
10090.9S8 



10091.386 
roo9 1.784 
10093.183 
10092.583 
10092.984 
10093.386 



10093.7885 
10094.1925^ 
ioooA.eo6 , ' ^^ 



16094.596 
10095.001 
10095.408 
10095.815 



"°96.j23g:8^ 
10096.63x53^ 
10097.0415^^34 



10097.45a 
XOO97.863 
100.98.276 



6.10c 
6.100 

6.ir6 
6.x 50 
6.150 
6.166 



L. Sec. 



10.0032493 



10.0032648 
10.0032804 

X 0.0.0 3 29 60 
10.0033x16 
X0.0033273 
10.0033430 



6.X83 
6.183 
6.214 
6.214 
6.250 
6.350 



6.466 
6.500 
6.500 
6.516 



^550 
6.566 
6.566 
6.600 
6.600 



6.633 
6.633 
6.650 
6.666 
6.683 
fr.700 



6.733 
6.75c 
6.783 
6.783 



6.85, 
6.88 



10.0033588 
10.0033746 
10.0033904 
10.0034063 
10.0034222 
10.003438 



Diff. 



I fee. 



2.583 

2.600 
2.600 
2.60c 

2.616 
2.616 



10.0034541 

X 0.00 3470 1 
10.003486a 
10.0035933 
10.0035184 

10 .0035345 



to.0035507 
10.0035670 

10.0035833 

10.0035996 
X 0.0036 1 59 
10*0036333 



10.0036487 
10.0036652 
10.0036817 
X0.0036982 
10^3037148 
10.00373x4 



a.700 
3.716 
2.716 
2.716 
2.7x6 
733 



i-., 9*9963513 

*•;" 9-9963348 
*'^^° 9.9963183 

9.99630x8 



10.0037481 
10.0037648 
10.00378x5 

10.0037983 

10.0038x51 
10.0038319 



750 
2.750 
3.750 
2.766 
3,766 



2.783 

2.783 

2.783 

'2.800 



lq.0038488 
10*0038657 
10.0038826 
10.003899^ 
10.0039x66 

10.0039337 



xo.0039508 
10.0039679 
10.0039851 
10.0040023 
^0.0040x96 
X 0.00403 69 



10.0040542 
10:0040716 
10.0040889 
10.0041664 
10.0041239 
10.0041414 



10.0041589 
10.0041765 
I0.004I94X 
10.00421x8 
10.0042295 
10.0042472 



0>-iecant». 



2.633 
3.633 
3.633 
3.650 
2.650 
2.650 



3.666 
3.666 
2.683 
3.683 
3.683 
3.683 



Co.iii 



lines. 



N.D. 



9.99675079935.462 



9.9967352 9925.107 
9.99671969924.751 
9.99670409924.394 
9.99668849924.037 
9.9966727 9923.679 
9.9966570 9913-3 '9 ^^n^ 



9«99^64i2j99»»'959 
9.9966254'99a2.599 

9.9966o96j99»i'i37 
9.9965937 99ai-874 
9«9965778j99a«-5" 
9.9965619 99»'-'47 



1 fee. 



5.916 

5-933 
5.950 
5.950 
5.966 



9.9965459 
9.9965299 
9.9965138 
9.9964977 



9.9964330 9918.204 



9.9964167 



9.996400419917-459 



9.9963841 
9.9963677 



9^9628529914-828 
9.9962686 



9.9962519 
9.9962352 
9.9962x85 
9.9963017 
9.996x849 



2^&996i68,, 



2.833 
2.833 
2.850 



2.883 
883 



3.883 
2.900 
3.883 
2.916 
^.916 
2.916 



2.9x6 

»-933 
2.933 
2.950 
2.950 
2^950 



9.99648*6 9919-3 »4 



9-9964655 



9920.782 
9920.416 
9920^)49 
9919.682 



9918^944 



9.9964493 



9914.069 
99 X 3.^88 
9913.306 
9912.923 
99x2.540 
99'»>'55 



2.8x6 ^-^^J'^x* 
2.8169-9961343 
2.816 5-996ri74 
9.9961004 



9911.770 

99x1*384 

9910.997 

9910.610 

9.9960834 9910^221 



9.9960663 



9.9960492 
9.9960321 
9.9960149 



a.850 

2.850 

2.866 

3.866 9-9959977 



9.9959804 9907-873 



9.9959631 



9.9959458 
9.9959384 
9.9959m 
9.9958936 
9.995876X 
9.9958586 



9.995841 1 
9.9958235 
9.9958059 
9.9957882 
9.9957705 
9.9957528 



X^^ne 



99x8.574 



9917.833 



99^7.086 
9916.712 



6.133 
6j66i? 

6.166 ** 
6.166*^ 

6.30C 

6.2x6 
6.216 



99"^-337uj-^ 
99x5.961 "rZtc 
^^'5.584;:;; 
99x5.206 , ^3 



I6.2332S 
35 
34 



99'5..-^r 6.300 

6.333 
6.350 
6.366 
6.383 
6.383 

6^.16 



9909-832 



9909.442 
9^09.051 
9908.659 
9908.266 



9907.478 



6.583 
6,600 



9907.083 

9906.687 

9906.290 

9905.893^'^'^ 

9905.494 ^-^'J 

^?05:£?5^ 

6.683 
6.683 

6.700 
6.700 



9904.694 
9904-393 

9903.891 

9903.489 

9903-0*5 , ^^^ 
9903.681 6.733 



(4. Si&e 



6.000 ' 
6.0^ ■ 
6.033 
6.050 " 
6.050 \^ 
6.066 i! 



60 



59 

58 
57 
56 
55 
54 



50 



6.100 ♦ 
6.116*5 

6.1x6^ 

43 



6^.1 6 

6.431 
6450 

6.450 
6.483 

6.483 
6.500 
6.516 

6.533 
6.550 
6.550 
6.583 



':I53m|. 



33 
3* 
31 

3? 

»9 
28 

»7 
26 

»5 

J4 

»3 
22 
21 

20 ' 

»9 
18 

x7 
16 

«5 
X4 



II 
xo 

9 
8 

7 . 
6 

1 

4 
3 

2 
I 
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8 DEGREES. 



N. D ff. IN. Tan NJP: L. f^ 



"dZ" 



M 



'9 
20 

21 

22 
23 

»s 
26 

27 
28 

30 



iN. 6jn^ 



M9''73» 



1394.612 

1397.49 

14C0.372 

1403.252 

1406.132 

1409.012 



1411.S92 
1414.772 
i4^7.65h 
1420.531 
1423.410 
1426.289 



1420. 
i43»< 
H34- 
1437- 
1440. 
144V 



,168 
,047 
,926 
,805 
,684 
,562 



1446, 
1449, 
1452, 
'455' 
1457- 
1460, 



44c 
319 
,197 
,075 

95 

83b 



1463.70b 
1466.5S5 
1469^463 
1472*340 

i475«a^7 
1478.094 



3, 148C.971 
3i 1483,848 



37 
38 
39 
46 

41 
42 



43 



14S6.724 
1489.601 
1492.477 

'495-353 



498.230 
1501.106 
1503.981 
1506.857 

» 509-733 
1512.60^ 



1515.484 



441:518.359 
45 1521.234 
46J1524.J09 
47J 1526.984 
48 1529.S58 



49 
SO' 
5> 
5» 
53 
^4 



'53»-733 
1535.607 
1538.482 
i54i.}56 
1544.230 
'547-'04 



1549.978 
1554.8.51 

»5S5*7*5 
155S.59S 
1561^.72 
'564-345 



a 



L. Sine 



9-'435555 



9- '4445 3 i 
9-'453493 
0.1462435 
9.147135}? 
9.1480262 
9.1489148 



9.1498015 
9,150686^ 
9.1 51 5694 
9.1524507 

9.1533301 
9.1542076 



1550834 

'559574 
1568296 
1577000 
15S5686 
'594354 



1603005 
161x639 
1^20254 
1618853 
'637434 
'B4$99» 



9.1654544 
9.1663074 
9.1671586 
9.1680081 
9.1688559 
9.1697021 



9.1705465 
9.1713893 
9.17^1305 
9.1730699 
9.1739077 
9- '747439 



9-1755784 
9.1764112 
9.1772425 
9.1780721 
^.1789001 
9- '797^^'5 



9.1805512 
9.1813744 
^9.1811^60 
5:$.i8'3oi6o 
9.^38344 
9.1 84651 



9.1854665 

9.1862802 

. 9.1^70923 

5:9-'879029 

9.1887126 

_ 9.1395195 



9.1903254 
9.1911299 

tr. 9.1919328 

tj 9.1027342 

9-'93534 



Co- fines. 



Diff. 



49.6500 
49.3500 
49.0333 
48,7x66 
48.4000 
148.1000 



47-7^33 
47-4833 
47.1666 
46.8833 
46.5666 
46.2500 



45.9666 
45.6666 
45.3666 
45to666 
44.7666 
44.4666 



44.1833 
43.9000 

43-5833 
4J.3166 
43^x66 
4a.7333 



X0.8396995 
10.^388361 
X0.8379746 
10.8371147 
10^362566 
10.8354002 



4»-4333 
42*1666 
41^666 

4'-5833 
41.3000 
4'-o333 



40.7333 
40^.4666 
40.2000 
39.9000 
39.6333 
39*3666 



39,0833 
38.8000 
38.5500 
3S.2666 
38.0000 
37-7333 



37*4500 
37.2000 
36.9333 
36.6666 
36.4Q00 
36-1333 



35.8833 
35.6x66 

35-3500 

J5.100Q 

34-8500 



34.3 1 G( 
34.0833 
33.8166 
33.5666 
33.3166 
33.0500 



Co-fecants. 



10.8564447 



10.8555468 
ro.8 546507 
10.8537565 
10.8528642 
10.8519738 
10.8510: 



852 



10.8501985 
10.^93136 
16.8484306 
10.8475493 
10.8466699 
10.8457924 



10.8449x66 
10.8440426 
10.8431704 
10.8423000 
10.84x43x4 



69970.760 
69830.092 
69689.994 
69550.464 
69411.496 
69273.089 



69135.239 
68997.942 
68861.195 
68724.995 
68589.338 
68454.222 



10.8345456 
10.8336926 
10.8328414 
10I83 19919 
X0.S311441 
10.8302979 



68319.642 
68185.597 
68052.082 
67919.095 
67786.632 
67654.691 



10.8294535 
10.8286107 
10.8277695 
J 0.8269 30 x 
10.8260923 
10^8252561 



10.8244216 
104^ — 



10.8227575 
10.8219279 
10.8210999 
10.8^02735 



10.81044:^8 

10.81^62 

10.8178040 

10.8x69^40 

10.8161656 

10.8 



10.8145335 
1018137198 65120.8 

10.8x^90 ' 

10.8 126971164.87 7 

10.8112886 

10.8104805 



X0.8P06746 
16.^088701^ 
xo«868o672 
x6;8oy2658 
x 0.80646 59 
X0.805667' 



L. Sec. 



71852.965 



71704.556 
71556.764 
71409.587 
71263.019 
7x117.059 
70971.700 



70826.941 
70682.777 
70539.205 
70396.220 
70253.820 
70 XX 2.001 



H7 3-483 

2463. 2CO 
2452.950 
2442.800 
2432.666 
2422.650 



67523.268 
67392.360 
67261.965 
671*32.079 
67002.699 
66873.822 



66745.446 
8235888666X7.568 
66490.184 
66363.293 
66236.390 
66x10.973 



56 65860 



65985.540 
- .0.587 
65736.1x2 
65612.XI3 
65488.586 
51488165365.528 



65242.938 

7rl64999-»48 

944 

64757''95 
6463 6.90 X 



64517.059 
64397.666 
64278.7x9 
64x60.2x6 
64042.154 
63924>53a 



.N. Sec. 



I Itc. 



2412.650 
2402.733 
2392.866 
2383.083 

a373.333 
2363.650 



2354.016 
2344^66 
2334.966 
2325.560 
1316.133 
2306.783 



2297.500 

2288.2»3 

2279.116 
227aooo 
2260.950 
2251 

2243.000 
2234^83 
2225.250 
22x6.450 
2207.7x6 
2x99.016 



2190.383 
ii8x.8oo 
2173.250 
2164.766 
2156.333 
2 '47-9 50 



2x39.600 
2X3X.3qo 
2x23.066 
2114.850 
2106.7x6 
2098.6x6 



2090.550 
2082.550 
2074.583 
2066.650 
2058.783 
2050.966 



2043.x 
2035.433 
2027.733 
2020.066 

20I2^.83 

2004.900 



1997.366 
X989.383 
1982.450 

1975.050 

X967.700 
X960.366 



I405.40S 



1408.375 
1411.342 

1414.308 
1417.276 

1420.243 

1423.211 



49-45 
49-45 
49-43 
49.46 

49-45 



1416.179 
1429.147 
1432.115 
1435-084 
1438.053 
1441.022 



1443.991 
1446.96 1 

H49f93' 
14^2.901 
X455.872 
1458.842 



49.46 
49-46 
49-46 
49.48 
49.48 
49-48 
49.48 
49-50 
49.50 
49-50 

49-51 
49.50 



1461.813 

1464.784 

1467.7 

1470.727 

1473.699 

1476.672 



49-5' 
49-51 
53 
49-51 
49-53 
49-55 



sett 



1479.644 
1482.617 
1485.590 
1488.563 
1491.536 
'494-510 



1497.484 

1 500.45 s 

1503-433 

1 506.408 

^ 509.383 

'5'a-358 



1515-333 
15x8.309 
1521.285 
1514.262 
1527.23 

'530-215 



1533.192 
1536.170 

1539147 
1542.125 
1545-103 
1 548.082 



66^55 



1.06 X 
.1554.040 
1557-019 

'559-99^ 

1561.978 

< 565-9 r 



^568.939 

1571*9^9 
1 574.900 
1577.881 
1580.863 
1583/844 



I fee. 



9.154x739 
9.1550769 
9.1559780 
9.1568773 
9.1577748 
9.1586706 



9.1595646 
9.1604569 

9-1613473 
9.1622361 
9.1631231 
9.x 64008 3 



49-53 
49.55 
49'55 
49-55 
49-55 
49-56 



9.16489x9 
9.1657737 
9.X666538 
9-1675322 
9.x 684089 
9.1692839 



49-56 
49-56 
49.58 
49-58 
49.58 
49.58 



49-58 
49-6o 
49.60 
49.61 
.60 
49.61 



8 49 



49.61 

49.63 
49.61 
49.63 
49-63 
4965 



4965; 
49.65 

49-65 
1.65 

49.66 
1.66 



1 49. 



812: 



49.68 
49.66 
49-68 
4^.68 

49-70 
49*68 



9.1478025 



9.14S7182 
9.1496321 
9.1505441 

9-1514543 
9.1523617 
9.1532692 



9.1701572 
9.17x0289 
9.1718989 

9.1727672 
9.1736338 
9.1744988 



9.1753622 
9.1762239 
9.1776840 

9-1779425 
9.1787993 

9.17965 46 
9.1805082 
9.18 1 3602 
9.1822106 
9.1830595 
9.183906S 
9.1847525 



9.1855966 
9.1864392 
9.1871802 
9,188^196 
9.1889575 
9-1897939 



9.1906287 
9.1914621 
9.1922939 
9.1931241 
9.1939529 
9.1947801 



9*1956059 
9.1964302 
9.1972530 
9.1980743 
9.1988941 
9.1997125 



Co-tangeat.<. 



1 ;ec. 



152.6166 
X 52.3 166 
X 52.0000 
X5X.7000 
1 5 1. 4000 
151.0833 



150.7833 
150.5000 
150.1^33 
149.8833 

149-5833 
149.3000 



149.0000 
148.7166 
148.4000 
14*^1333 
147.8333 
'47-5333 



147.2666 
146.9666 
146.6833 
146.4000 
146.1x66 
H5-8335 



145-5500 

145.2833 

45.0000 

144.7166 

'44-4333 
144.1666 



143.90G0 
143.6166 
143-3500 
143.0833 
142.S000 
142.5500 



142.2666 
142.000c 
141.7333 
141.4833 
141.2x66 
X 40.9 500 



140.6833 
140.4333 
140.1666 
139.900c 
139.6500 
139^000 



39-1333 
3I 8.9000 

138-6333 
138.3666 
138.13^ 

37-8833 



137.6166 
137.3833 
137.1333 
136.8833 

1366333 
136.4000 



6c. 
59 

ss 

5: 
50 
55 
54 

53 
51 
5» 
5c 
49 
1! 
47 
46 

45 
44 
43 

a 

4' 

40 

39 
38 

37 

II 
35 
34 
33 
32 
3» 
If 

29 

28 

27 
26 

25 
24 

3 

Z2 



9 
S 

7 
6 

5 
4 
3 

2 





81 DEGREES. 



5T)1^GREE'S. 



M- Co- tan gents. 



»5 

»7 

a9 
30 

3» 

2 



4c 
4> 
4a 

43 
44 
4S 
46 

47 
4^ 

49 
40 

5» 
5^ 
53 
54 

5> 
56 
57 
58 
59 
60 



0.8521975 



0.8512818 
0.8503679 

0-8494559 
0.8485457 
0.8476373 
0.8467308 



71003.826 
70854.573 
70/05.934 
70557.905 
70410.482 
70263.662 



0.8458261 
0.8449231 
0.8440220 
0.8431227 
0.8422252 
0.8413294 



0.8404354 
0.8395431 
0.8386527 

0-8377639 
0.8368769 
0.3359917 



0.8351081 
0.8342263 
0.8333462 
0.8324678 
0.8315911 
0.8307 161 



68408.196 
68269.437 
68131.227 
67993.565 
67856.446 
67719.867 



0.8298428 
0.82897 1 1 
0.828 lOIl 
0.8272328 
0.8263662 
0.8255012 



67583.826 
67448.318 

673»3-34i 
67178.891 
67044.966 
66911.562 



0.8246378 
0.8237761 
0.8229160 
0.8220575 
0.8212007 
0.S203454 



o. Si 949 1 8 

0.81^^6398 6586: 

0.8177894 

0.8169405 

0.8160932 

0.815^475 



0.8144034 
o.8i3 56oi> 
0.312719S 
C.8118S04 
o.S 110425 

0.$l0206l 



0.8093713 

0.8085379 
0.8077061 
o.So6b759 
0.8060471 
o.8o52i9J> 



O.S043-941 
0.863569^ 
0.802747c 
0.80x9257 
0.801 1059 
c. 800287 5 



L, A ang. 



7" 53-697 



70117.441 
69971.806 
69826.781 
69682.335 

69538-473 
69395.192 



69252.4S9 
69110.359 
6896S.799 
68S27.807 
68687.378 

68547-508 



2437.016 

2427.250 

4i7.oJi3 

H07-433 
2397.700 
2388.016 



2378.383 
236S.833 

*359-333 
2349.866 
2340.483 
2331.160 



X321.C 

2312.650 

2303. 5CC 

2294.366 

2285.316 

2276.316 



66778.677 
66646.307 
66514.449 
66383.100 
66252.258 
66121.919 



65992.0S0 
'2.739 

65713-89^ 
65605.538 
65477.672 
65350-^9^ 



65223.396 
65096.981 
64971.043 
64845.581 
64720.591 
64596.070 



64472.017 
64348.42^^ 
64225.301 
64102.633 
63980.422 
63^58.^6 



63737.359 

63616.502 

63496.C92 

63376.126 

63256.60 

63'37-5'5 

N.Tiin. 



N. DifF 



1 kc. 



2497-850 

2487.550 
2477.316 
2467.150 
2457.050 
447.000 



2267.350 
2258.466 
2249.616 
224C.833 
2232.0: 
223.400 



7.150 
7.166 
7.183 
7.200 
10108440 7-** 6 

0109.310 
0109.747 



2214.750 
2206.166 
2197.633 

89.15c 
2 1 80.700 

72.316 



2103.0^3 
2155.683 
2147.450 
2139.233 
2x31.100 
2122.9S3 



2114.95c 
2106.916 
209S.966 
2091.633 
2083. 16O 
2075.35c 



2067.550 
2059.816 
2052.1 It 

2044.461 

036.85c 

2019.28^ 



2021.76c 
2014.263 
2006.833 
1999.433 
1992. cS? 
1984.766 



N. Sec. N.D. 



0098.276 



0098.689 
0099.103 
0099.518 
0099.934 
0100.351 
0100.769 



0101.187 
0101.607 
0102.027 
0102.449 
0102.871 
0103.204 



0103.718 
0x04.143 
0104.566 
01C4.995 
0105.422 
0105.851 



6.966 

7.000 
7.000 
7.033 

7-033 
7.050 



0106.2^0 
0106.710 
0107.141 
0107.573 
0x08.006 



7-133 



7.250 
7.250 

oiio.i84 7-*8j 

01 10. 622 

QUI. 06 



01 il.50 
oil 1.942 

0112.3S/J. 

01 12.827 
oii3.27c 
0MS-7> 



ci 14.10c 
01 i\.bcb 
0115.054: 

0115.951 



7.416 

7-433 

7.4t>o 

[7-466 

01 16.400 7*466 

0116.8^1 Zdi? 

0117.303 

0117.755 

01 i8.2c9 
1-0118.663 
0119.118 



0119.5/5 
0126.032 
0120.4S9 
0120.943 
0121.46^) 
0121.^69 



Ol22.'J30 

ci22'793 
CI23.256 
0125.72c . . 

0124.1857-733 

01 24. 6 5*1 1 7.7 50 



I ice 



6.883 
6.900 
6.916 

6.933 
6.950 
6.966 



7.066 
7.083 
7-083 
7. 1 1 6 
7.116 
7.150 



7.283 
7.300 
7.316 



7-333 
7.350 
7.366 
7.383 
7.383 
410 



7.516 
7-513 
7-533 
7.500 
7.566 
7-583 



7.616 
7.616 
7.616 

7.650 
7.666 
7.6S3 



7.683 
7.716 
7.716 



L. Sec. D.ff. 



0.0043905 3*^00 9 
0.0044085 3-01 & 9 
[0.0044266 3-000^. 
0.0044448 3-0165., 



0.0044610 3*033 9 

3.033 - 

10.0044812-— 9" 
0.00449953-339 
(0.00451783-^502 

0.0045361 ■>*"J^9 

't.060 « 

o.oc45545].o66^ 

0.0045719 ].^66^ 
9 



3.066 
3.083 
3.083 



0.00459x3 
0.0046098 
0.0046283 
10.0046469 ^--^^ 9 
10.0046655 3-'00g 

0.004684X S-'oo^ 

1 — I. 3.100 - 

0.0047028 , 9 

[O.0047215 3'"^ 9 



eo fecani 



0.0042472 



10.0042650 ,. 9 
.0042828 ^'9f 9 
1.0043007 ^•^J" 9 

0.0043185 ^•^"J 9 

0.0043365 ^'^^^ 9 



[o.oo43544|3'Ogo|9 



2.983 
0.0043724—9 



10.0048536 



10.00487^6 3-1^65 



10.0048916 3-'^6 

10.0049107 ^ p 
3.183 



9-' 



0.004929S 
0.0049490 
0.004^682 
it).oo49874 
0.0050067^ 
10.0059260 ^^^^9 

to.oo50454'7rr 9 
0.0050648 ^'^^> 



io.bo5'oS4i 
10.0051636 3'*33 
10.0051231 I'lll^ 

0.0051427 ];j^ 9 



0.0051623 ,, 

:^-!?L'?!? 3:266 ? 



10.00522123-^3. 



-166^ 

0.0052409 ^'11^ -) 
0.0052607 ^' •? 9 

-i—-^ Vl£5 - 

0.0052S05— 9 

0.005^003 y^ 9 
0,0053202 J ,^ 9 

io.ots340i3^:>,^9 
0.0053601 ^^9 
o.oo538oiP*^"*^ 9 



I i'C. 



3.166 



3-i8; 
3.20c 
3.200 

^.2CO 



Co-fres. 



N:D 



9.9957528 



•9957350 
.9957172 

1-9956993 
.9956815 
.9956635 
9956456 



^^^'•JP 6.766 

9901.055^^ ' 
9900.640 ' 
9900.23 



.9956276 
.9956095 
99559^5 
9955734 
•9955552 
9955370 



.9955168 
.9955005 
1-9954822 
.9954639 

•9954455 
-9954271 



9902.681 



6.810 
6.«i6 



9899.826 -g^^ 

9899-415 6.85c 
9^99-003 ^ 3^^ 

9898.590^3 



9897-347 
9896.931 

9^96-5'4 6.c,5o 
9896.096 ^^^V 



6.916 
6-933 



9895.677 
9895.258 



.9954087 
-9953902 
.9953717 
-995353" 
•9953345 
-99S3'59 



9893-9947.033 
9o93-572 'J\ 

9893-H8 :j^ 

9892-723 ;.aS3 



-9952972 
.9952785 

•9951597 
.9952409 



9892.298 y;^ 

9«9i.872;.,oo 
9891.445, J 



3.116 
^.ww.,./.,.^j 9^,^^^, 

0.0047591 3^'33 9.9952409 9891.017 
10.0047779 ^'*^^ 9-9952221 9890.58S 
,0.0047967 3 • 1 3 3 9.99 5203 3 9890.159 

0.0048156 9 

10.0048346 M|^9 



.9951844 
.9951654 
.9951464 
.9951274 
.9951084 
•9950893 



.9950702 
.9950510 
.9950318, 



9.99501269885.837 
9885.378 



•9949933 
.9949740 



.9949546 
.9949352 



9894.838 
9894.416 



6.983 
6.983 



7,000 
7-033 



9889.728 j; 

9889.297;, 3' 

9888.86<j ' ^ 
ilol ^ 7.200 
9«88.432l ^ 

9887.99? ^: , 
9887.564 ;.:j^ 



9887.128J— y 
9886.6927^^^ 
9886-255 IX 

.300 

9884.939 



98S4.498 
9884*057 



.9949155 9883.61 5r-^^e, 
.9948964988^,172 l.^jj 

.9948769 98«2-728^oo 
:994i573?!iii!i 7.400 



.9948377 
.9948 1 8 1 

-9947985 
.9947788 

.9947591 
-«>947393 



I 3-333 c 



■9947195 
.9946997 
.9946798 
1.9946599 
1.9946399 
1.9946199 



9881.838 

98«'i.392 'X\ 

9780.945 7.4^0 
9880.407 Itll 
9880.048 ^ T3 

9879-599 r.48 



L. bins 



9879->4« 



9878,697 i*5, 

9878.245^/5' 
9877.791 ^-533 

9877.338 i-55^ 



itrc. 



7.133 
7.150 
7.150 



16 



7-3 
7-3»6 



7.350 
,7'350 



16 



M 

60 

59 
58 
57 
56 
55 
il 
53 
52 
5^' 
50 

49 

48 

47 
46 
45 
44 
43 
42 

41 
40 
39 
38 
37 
36 

35 
34 

33 
31 
3» 

30 

29 
2S 

2.7. 
26 
15 
if 

23 
22 

21 
20 
19' 
if 

n 
16 

'5 
»3" 



XI 

10 

9 

-8 

7 
_6 

5 

4 

3 

. 2 

1 1 



N. oiac 



i-i 
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9. DEGREES- 



MfN. SincN. 



ff. 



i567.aiJr 
1570.961 

1 57^96 J 
1 41575-836 

1578,708 
1581.58 1 



1584.453 

i587'3»5 
1590.197 
1593.069 
1595.940 
1598.81a 



^601.^83 
1604,555 
1607416 
1610.297 
1613.167 
616.038 



564^345 



1618^09 
^621.779 
1624.650 
1627.520 
1630.39P 
1633.260 



636.129 
1638.999 
1641.868 
1644.738 
1647.607 
1650.476 



1653.345 
1656.214 
1659.08a 
1661.951 
1664.819 
1667.687 



1670.556 
1673.423 
1676.291 
1679*159 
1682.026 
1684.894 



1687.761 
1690.618 
1693.495 
1696.362 
i699;22S 
1702.095 



1704.961 
1707.828 
1710.694 
1713.560 
i7J6.4>5 



r72a.i56 
1725.022 
1727.887 
1730.752 
1733.617 
736-48* 



9;i95i293 
9w 1959247 
9,1967186 
9f»97S"o 
9*1 9^30 "9 
9.1990913 



998793 
9.200^5^8 

9.iP»>345 
9.1039167 
9.2037974 



L. Sine 



.1943324 



12045766 
.2053545 
.2061309 
,2069059 
,2076795 
,2084516 



1092224 
2099917 
2107597 
2115^63 
2122914 
2130552 



9.2138176 
9.2145787 

9.2153384 
9.2160967 
9.2168536 
9.2176092 



9.2183635 
9.2191164 
9.2198680 
9.2206182 
9.2213671 
9.2221147 



9.2228609 
9.2236059 
9.2243495 
9,2250918 
9.2158318 
9.226571s 



9.2173110 
9.1280481 
9.1287839 
9.1195185 
9*2301518 
9.2309838 



9.2317145 
9.1314440 

9»*33i7aa 
9.^338991 
9,^346^49 
9'*3 53494 



9.2360726 
9.IJ67946 

9-1375153 
9.2382349 
9.2389532 
'9.2396701 



Co -fines 



DifF. 



I fee. 



131.8166 
131.5666 
131.3166 
131.0666 
131.8166 
131.5666 



'3I-3333 
131.0833 
130.8500 
130.6000 
130.3666 
130.1166 



119.8666 
129.6500 
129.4000 
129.1666 
128.9333 
28.6833 



128.4666 
128.2166 
128.0000 
127.7666 
127.5166 
127.3000 



127.0666 
126.8500 
126.6166 
126.3833 
126.1500 
'^5-9333 



115.7166 
125.4833 
115.2666 
125.0333 
124.^166 
124.6000 



124.3666 
124.1666 
123.9333 
123.7166 
113.5000 
'13*1833 



123.0833 
122.8500 
122.6333 
111.4333 
112.2166 
122.0000 



121.7833 
121.5833 
21.3666 
111.1666 
120.9500 
120.7500 



120.5333 
120.3333 
'1 20. II 66 
119.9333 
119,7166 
119.5000 



CO'iecancs 



0.8056676I63914.531 



0*8048707 
0.8040753 

0-' 

0.8014990 
0.8016981 
0.8009087 



63807.347 
- ._, 63690.595 
803181463574.176 
63458.386 
63341.913 
63117.884 



0.8001107 

0-799334* 

0.798549 

0.7977655 

0.7969833 

0.7962026 



63113.169 
62999.073 
62885.295 
62771.933 
62658.984 
62546.446 



©•7954134 
C.7946455 
0.7938691 
0.7930941 
0.7923205 
0.79' 5484 



61434.316 
62311.594 
61111.175 
62100.359 
61989.843 
61879.725 



0.7907776 
0.7900083 
0.7892403 
0.7884737 
0.7877086 
0.7869448 



61770.003 
61660.674 
61551.736 
61443.189 
61335.028 
61227.25^ 



0.7861824 
0.7854213 
C.7846616 
0.7839033 
0.7831464 
0.7823908 



0.7816365 
0.7808836 
0.7801320 
0.7793818 
0,7786329 
^>«7778853 



0.7771391 
0.7763941 
0.7756505 
0.7749082 
0.7741672 
0.7734275 



0.7726890 
0,7719519 
0.7712161 
0.7704815 
0.7697482 
0.7690162 



0.7682855 
0-7675560 
0.7668278 
0.7661008 

0.765375^ 
0.7646506 



o, 

0.7624847 
0.7617651 
c. 76 10468 
0,7603298 



L. Sec 



61119.86] 
6^012.850 
60906.119 
60799.964 
60694.085 
60588.98c 



60483.445 
60378.68c 
60274.181 
60170.15c 
60066.581 
59963.274 



59860.326 
59757-737 
59655-504 
59553625 
59452.098 
59350.922 



59250.C95 
59149.614 
59049.479 
58949.688 
58850.238 
58751.128 



58652.356 
58553.921 
58455.820 
58358.053 
58260.617 
58163.510 



0.7639274 58066.732 
,7631054 52970.180 



57874- » 53 
57778.350 
57681.867 
57587.705 



N. Sec. 



N. Diff N. Ta 



iec. 



953.083 
945.866 
938.650 
931.500 
914.383 
9^7-3^6 



910.150 
903.166 
896.300 
889.366 
881.483 
875-633 



868.833 
861.033 
855.31,6 
848.600 
841.933 
835-300 



818.700 
822.150 
815.633 
809.116 
802.683 
796.250 



789.866 
783.516 
777->83 
770.916 
764.650 
758-416 



752.250 
746.083 
739.966 
733-866 
727.^16 
721.783 



715.800 
709.816 
703.883 
697.983 
692.116 
686.266 



680.450 
674.683 
668.916 
663.183 
657.50c 
651-833 



646.200 
640.583 
635.016 
629.450 
623.933 
618.45c 



612.966 

607-533 
602.116 
596.716 
591.383 
586.033 



583-844 



586.826 
589.809 
592.791 
595-774 
598-757 
601.740 



604.724 
607.708 
610.692 
613.677 
616.662 
619.647 



622.632 
615.618 
628.603 

63'.._ 
634.576 

637-563 



49-70 
49.72 
49.70 
49.72 
49-7* 
49-71 

49-73 

49- 

49" 

49' 

49-75 

49-75 



590 49- 



640.550 

643-537 
646.525 
649.513 
652.501 
655.489 



49. 
49- 

49-78 

49- 

49.78 



#58.478 
661.467 
664.456 
667.446 
670.436 
673-416 



676.417 
679 407 
681.398 
685.39c 
688.381 
691-373 



694.366 

697.35S 

700.351 

703.34449- 

706.338 

799-33' 



712.325 
715.32c 
718.314 
721.3C9 
714.304 
727.30049 



730.296 12! 
733.29249 
736.288 

739-185 
742.281 

745-179 49- 



748.277 
75M75 
754-173 
757.272 
760.271 
763.27049. 



N D L. Ta 



I fee. 9.1997115 



9.1005194 
9.101344^ 
9.1011588 
9.1019714 
9.1037825 
9.1045912 



739. 
73 9i 
759 



9.1054004 
9.1061071 
,1070126 
,2078165 
2086191 
9.2094103 



759, 



76, 



76;; 



9.2102200 

,2110184 

2118153 

9.1116109 

9.1134051 

,1141980 



Z«9. 



49-7 

49 

49.80 

49.80 

49«8o 

49.80 

49^81 
49.82 
49.82 
49-83 
49 . 
49.83 



9.2149894 

9.1157795 
.2165683 

9.1173556 
9>ii8i4i7 
9.1189164 



839 



49-85 
49.83 
49-85 
49.86 
49.85 
49-86 



49.88 
49.86 
.88 
49.88 
49.90 
49.88 



919 



49.90 

49 
49.90 

49-91 
91 
93 



93 
49-93 
49-93 
49-95 

95 
49-95 



49-96 
49.96 
49.96 
49.98 
98 



9.1197097 
9.2104917 
9.2211724 
9.1110518 
9.2118198 
1236065 



9.2243819 
9.2151561 
9.1159189 
9.1267004 
9.2274706 
9.2282395 



9.229007 1 
9.2297735 
9.2305386 
9.1313014 
9.1320650 
9.2328262 



9.1335863 

9-134345 > 
9.1351026 

9.^358589 
9.2366139 

9-1373678 
9.2381103 
9.1388717 
9.1396118 
9.1403708 
9.241 1185 
9-1418650 



9.2416103 

9-1433543 
9.1440971 
9.1448359 

9-14557^4 
9.1463188 



Co- tangents 



T55r 



ifec. 



36.1500 
35-9»66 
35-6500 

35-4333 
35-1833 

34-9500 



34.7000 

34.4666 

34-1333 

33-9833 

33 

33-53331 



7666 1! 



33.1833 

33.0666 

32.81 

32.6000 

32.3666 

31.1500 



47 
46 
66 « 
44 
43 
41 



31.9000 
31.6833 
31.4666 
31.2166 
31.0166 
30-7833 



30.5500 

30-3333 
30.1166 
[19.9000 
19.6666 
19.4500 



119.2333 

29.0333 
28.8000 
[28.5833 
128.3666 
18.1500 



*7-9333 
17.7333 
27,5166 
a7-30co 
17.1000 
26.8666 



266833 
26.4666 
26.250c 
26.050c 
15.8333 
15.650c 



2514166 

15-1333 
15.0166 

14-8333 
24.6166 
24.4166 



24.2166 
14.0000 
23.8166 
23^.6166 
23^166 
13-1333 



60 

S9 
58 
57 
56 
55 
54 

53 
51 

5» 

50 



41 
40 

39 



38 
37 
2! 
35 
34 
33 
31 
3> 
30 

19 
28 

26 
15 
14 

13 

21 
11 
10 

»9 
x8 

»7 
16 

«S 
»4 
»3 
II 

II 
10 

9 
8 

7 
6 

5 

4 
3 

1 
I 
o 

M 



80 D E G R E 



E S.T 



9 DEGREE S. 



M 



13 
14 

'5 
16 

17 
tS 

19 

20 
£1 

21 

*3 

1^ 

1^ 
16 
17 
i3 
19 

31 
3* 
31 
3+ 
35 

i! 

37 
3S 

39 
40 

41 

41 

43 
44 
45 
46 
47 
1! 
49 
5^ 

5^ 
51 
54 

SS 
56 
57 
5S 

59 
60 



Co-cangcnts, 



o.*ctaK75 63*37-5^5' 



0.7994706 
0,7916551 
0.797S4.1Z 
c,79702S6 
0*7961175 
C'79S4*57^' 



0-7945996 

0,7919874 
Q.7921S35 
0.7913S09 
0.7905797 



6^oiS.S66 
62900x651 
6173Z.363 
61665,515 
6s54S.5S£ 
61431.086 



N. Dilf. 



I kc. 



61316.007 
62100.347 
62085.106 
61970,179 
61K55.867 
61741.^6^ 



0*7397^00 
0.7S89816 
0.738JS47 
OP7E73S91 
0,7865949 
0.7858010 



6i6^S.:i72 
61515.085 
61401,303 
6J1S9.913 
177.943 
066*360 



0.7850106 
0^7841105 
0.7834317 
0.7816444 
0*7818583 
0,7810736 



0,7802903 
0.779 50S 3 
0.7787276 
0.7779481 
0.7771702 
0^7763935 



0.7756181 
0.7748439 
0.7740711 
0.7^31996 
0.7715194 
0*7717605 



0.7709919 
c. 7702165 
0.7 6946 J 4 
0.7686976 
0.7679350 
0*7671738 



0.7664137 
0,7656549^ 
0,7648974 
0,7641411 
0,7633861 
0.76^6311 
0.7618797 
0,761 1183 
0.7603781 
0.7596191: 
0*7588815 
Q'75gn5° 



0.7573897 
0*7566457 
0,7559018 
0.7551611 
0.7 544106 
0.7536811 



L.Jan 



t 



60955,174 
60844,381 

^*5733'979 
6061^.967 
60514,343 
60405.103 



60196.147 
60187.772 
60079*676 

59971-957 
59364.614 

59757.644 



59651,045 
59544.815 
5943S.951 

>9333'4S5 
59128.312 
59113-550 



59019^138 
58915*084 
58811,386 
58708,041 
58605.051 
58502,410 



58400*1 17 
58198.172 
58196.571 
58095.315 
57994*400 
57^93-8^-5 
57793,588 
57693.688 
57594.111 
57494,885 
S7395.9SS 
57297.416 



57199*37} 
57101.156 
57003-663 
56906.^94 
56809*446 
56711.818 



977-4^3 
970,150 
963,050 
955*883 
948.783 
943 -7Q<^ 



H. Tan* 



93.1-650 
917.666 
910.683 
913.7S3 
906.866 
900*033 



893*116 
886,450 
879.700 
873,000 
866.333 
859.716 



N. Sec, 



10114.651 



K*D, 



fee 



10115,118 

IOI15.5S6 

10116.055 

10136,51. 

10116.995 

10117,466 



47. 



7-733 

7.800 

7.816 
816 

7.S50 
850 



10117.939 
10118.411 
I011S.S86 
10119.361 
J0119.837 
10J3O' 



3147 



7-^83; 

7,8S3 

7.900 

916 

7-931 
95<j 



[Oi3£].79i 
10131.170 
10131.750 
10331,130 
J0131.7J I 
10133. 194J8, 



853.100 
846.550 
840,033 

^31*533 
817.066 
810,666 



814.166 
807,916 
801.600 
795.316 
789.050 
781.833 



776.650 
770,500 
764.383 
758.183 
751-116 
746.100 



740.^00 

734-*33 
718.300 
712. 4C0 
7 1 6. 5 r 6 
7IC.683 



704,883 
699.083 

693333 
687.616 

6S1.916 

676.1 51 



670-616 
665,000 
659.433 
653,883 
648.35c 
642.866 
637,383 
13 1.950 



626. 



5 50 



611,150 
615.800 
610,466 



10133.677 
10134.161 
10134,646 
10135.132 
10135,618 
10136.106 



10136.59 

10137,084 

10137.574 

10138,066 

10138*558 

10139,051 



58 



^0139-545 
10140.040 
10140.536 
^0141,031 
10141.530! 
1014^^029 



10)42,528 
10J43.018 
10143.530 
10144.031 
10144,535 
1014^039 



IC145.544 

10146*050 

10146*556 

10147,0" 

10J47-572 

10148.081 



10148*5911 
10149.103 
10349,616 
10150.119 
10150.643 
10151.158 



10151.673 
10151.190 

10151. 70S 
10153.116 
10153,746 
10154.166 



950 
9&3 

<ooo 
000 
<o]6 
,050 



05 

,066 

083 

ilOO 

loo 

133 



150 
8.150 
3.166 

8.100 
8.100 
3^16 



8,133 
8,150 
8,266 
8.166 
8.300 
8*316 



8,316 

^■33. 
8,366 
8.366 
8.JS3 
8.40c 



648, 



8.416 

8^413 
8.433 
' 466 
8*466 
8,500 



8.500 
8.516 

»S5^ 
8.550 
8.566 
8.5K3 



8,583 
8*616 
S.633 
8.633 
8,666 
8,666 



0,0054001 
0,0054201 
0.0054403 
0.0054604 
0.0054806 
0.0055008 



0.005521 1 
0.0055413 
0,0055617 
0.0055810 
0.0056015 
0.0056119 



f«;' 



0056434 
0056639 
0056844 

0057050 
.0057157 
QQ57463 



1,0057670 
».G0 5787S 

^oo5ikiS6 
1.0058194 
►.oojS 501 
f,oo587 J 



005892] 
0059130 
,0059341 
005955! 
0059761 
,005997 



1.0060185 
1.0060397 
1.0060609 
),oo6o8ii 
1.0061035 
1,0061248 



1,0061461 
f, 006 1676 
^0061891 
1. 0061106 
1.0061311 
f.oo6i537 



,0062753 
,0061970 
,0063187 
0063404 
,0063621 
006384c 



i.oo&40 5i^ 
h. 006427 7 
,0064496 
1.00647 1 5 
^00649 3 ij 
1^006515 



^0065376 
►-0065597 
1.0065819 
1,0066041 
u 0066263 
>* 00 6 648 5 



Co~fecaBt3. 



333 
350 
350 
350 
366 
366 

383 
,366 
400 

.383 

,416 
,400 

,416 
416 
416 

'43 3 
4509 

433t 
9 



Co in€$^ 



9,994619919876.883 



994599919876.41^ 
9945798'987S'975 
994559719875-514 
9945396,987 S"057 
9945t94j9874*598 
99449919874.138 



9944789,9873-678 
994458719873,116 



N. a 



I fee, 

7'5*3 
7,600 

7'633 
7.616 
7*650 
7*666 



99443^3 
,9944180 

9943975 
9943771 



9871.754 
987X.291 
9871*817 
9871.363 



45"^ 
466 
466 
466 
466 
483 

,500 

483 
,516 
,500 
S16 

li! 
533 
533 
533 
550 

'S5° 

.566 
,566 
.583 

583 
.5B3 
,600 
,600 
616 
616 
616 
633 
633 
633 
65c 
650 
650 
666 
6S_3 

.666 
683 
700 
700 
,700 ^ 
700 



9943566 

994336 

9943156 

9942950 

9942743 

994^537 



994* 3 3^- 
9942111 
9941914 
9941706 
,994149s 
9941189 



99410 

994087c 

9940659 

9940449 

.9940138 

9940C27 



9939815 
9939603 

993939J 

9939^78 

9938965 

9-9938752 

99938538 



9,99383249358.98^? 
9,9938109 
9,993789419858,013 
9 



9937679 
9937463 



9937147 
9937030 
9936813 
.9936596 
993637^ 
9936160 



993594^ 
9935713 
9935504 
9935^85 
9935065 
9934844 



.9934624 

-9934+^3 
,9934181 

-9933959 
9933737 
99335"5 



L* bine 



9870.897 
9870.431 
9869.964 
9369.496 
9869*0x7 
9868.557 



7*666 
7.700 
7.700 
7.716 
7-73 3 
7-73 



9868.087 
9867*615 
9867.143 
9866.670 
9866.196 
9865,7 



9865.246 
9864,770 
9864.193 
9863,815 
9KG3.336 
9^62.856 



7-933 
7-933 
7.950 
7.966 
7-983 

OOD 



9361.375 
9861*894 
986]. 412 
9860*919 
9860,445 
9859*960 



9859*475 



9857*5x4 
^857. 03 5 



9856*544 
9856*053 
9X55,561 
9855,068 

9S54-574 
9854*079 



9853-583 
9853-OS7 
9852.590 
9851.091 
9^51-593 

985 ^^9J 

9850,593 

9850,091 

9^49*589 

9849.080 

9?S48,5S 

984S.078 



N* Sine 



7,766 

7.766 

7^783 

7.S00 

7.8 

7^833 



7-833 
7,866 
7.866 
7*883 
7*900 
7*9<3o 



S,oi6 

8,0 

8.033 

8.050 

8.066 

8,083 



3.083 

8,1)6 
S.133 
8.15c 
8.15c, 



3.183 

«"' 

8.2c 
8.11 
8*23 
8,150 



S*266 
8.266 
8*283 
8,300 
8.316 
8-133 



4 

59 
53 
57 

Si 

53 

5^ 
5' 
SO 

49 
1! 
47 
46 

45 



41' 
41 
40 

S9 
3^ 
37 
36 

35 

34 ; 
33 : 
3^ . 

35 : 
3£ 
19 
18 
17 
16 
»5, 
^ 

11 



8-333 
8.366 
8.366 
3.383 
8,400 
3,400 ^ 
" M 



{| D 



E G R E E S, 



m 



I 

3 

4 

] 5 

6 



»9 

20 
21 

22 

*3 

21 

«5 

26 

22 

SI 
3» 
3J 

34 
35 
36 

3 

ss 

39 
40 

4» 
42 



43 

44 

45 
46 
47 
48 



49 
50 
5» 

5» 

53 
54 

7s 

S6 

57 
5S 
59 
6c 



JO DEGREES.. 



NiSino|N>l'L. Sine 



73^-4^^ 



739-346 

742.211 

745-075 

747-939 
750.803 

753-667 



756.53 
759-395 
762.258 
765.121 

767.984 

770.847 



773.7x0 
776.573 
779-435 
782.298 
785.160 
788.022 



790*884 
793.746 
79^-607 
799,469 
80^.^30 
8o$.i9i 



— 9.2530675 
9.2537609 
9.2544532 
9.2551444 
9.2558344 
9-^565^53 



80^.051 
[816.9x3 
181^.774 

[iiM35 
1819.495 
82^355 



r825,2i5 
1821.075 
1836.935 
[831.795 
836.654 
^39*S'4 



844-373 
845.232 
848.C91 
850.949 
853.808 
856.666 



859.524 
862.382 
865.240 
868.098 
870.956 
873-813 



876.670 
879.528 
882,385 
885.241 
888.C98 
890-954 



893.811 
896.667 
899.523 
902.379 
905.234 
908.C90 



9.2396702 



9.240386 

9.241 1007 

9.2418141 

9.2425264 

9.2432374 

9.2439472 



9.2446558 
9.2453632 
9.2460695 
9.2467746 
9.2474784 
9.2481811 



9.2488827 

9.2495830 

* 9.2502822 

.19.2509803 

■9.2516772 

9.2523729 



9.25721 10 
9.2578977 
S 9-»58583» 
5 9-»59»676 
9.2599569 
9.2606330 



— 9.2613141 

9.26 1 9941 

g ;9.2626729 

^'9.2633507 

J9.2640274 

19^2647030 



— ,9-i*53775 

9.2660509 

,/,'9.2667232 

^■9.2673945 

9.2680647 

9-^687358 



9.2694019 
9.2700689 
9.2707348 
9.2713997 
9.2720635 
9.2727263 



s§ 



9.2733880 
9.2740487 
9.2747083 
9.2753669 
9.2760245 
9.2766811 



9.2773366 
9.2779911 
9.2786445 
9.2792970 
9.2799484 
9.2805988 



Co iincs. 



"dIT 



1 lec. 



19.3166 
19.1000 
18.9000 
18.7166 
18.5000 
18.3000 



18.1000 
17.9000 
17.7166 
17.5166 
17.3000 
17.1166 



'6.933: 
16.7166 

'^•5333 
16.3500 
16.1500 
15-9500 



15.7666 
15.5666 

«5-3833 
15.2000 
1 5.0000 
14.8166 



14^6166 
14.4500 
14.2500 
14.0^66 
13.8833 
'3-6833 



13.5166 
'3-3333 
'3-«333 
12.966b 
12.7833 
12.6000 



12.4166 
12.2333 
12.0500 
H.8833 
11.7000 
11.5166 



Co iecants. 



N.D.ff. 



11.3500 
11.1666 
10.9^33 
10.8166 
10.6355 
10.4666 



10.2833 
10.1166 
09.9333 
09.7666 
09.600c 
09-4333 



C9.250C 

09.083 

08.900Q 

08.750c 

08.5666 

08.400c 



0.7603298 



0.7596139 
0.7588993 
0.7581859 

0.7574736 
0.7567626 
0.7560528 



0.755344a 
0.7546368 

0.7539305 
0.7532254 
0.7525216 
0.7518189 



0.7511173 
0.7504170 
0.7497178 
0.7490197 
0.7483228 
0.7476271 



0.7469325 
0.7462391 
0.7455468 
0.7448556 
0.7441656 
Q.7434767 



57587-705 



0.7427890I 
0.7421023! 
0.7414168 
0.7407324 
o.74x>049i 
0.7393670I 



0.7586859 
0.7380059 
0.7373271 
0.7366493 
0.7359726 
0.7352970 



0.7346225 

0-73 3949' 
0.7332768 
0.7326055 

<^-73'9353 
0.7312662 



0.7305981 
0.7299511 
0.7292652 
0.7286003 
0.7279365 
0.7272737 



0.7266120 
0.7259513 
0.7252917 
0.7246331 

0.7*39755 
0.7233189 



0.7226634 
0.7220089 

o»7a'3555 
0.7207030 
0.720P516 
C.7194012 



L. bet. 



7492.862 

7398.333 
7304.121 
7210.223 
7116.636 
7023.360 



6930-393 
6837.734 
6745.380 
6653.331 
6561.584 
6470.14c 



6378.995 
6288.148 
6197.599 
6107.345 
6017.386 
59a7-7'9 



5838-343 
5749.258 
5660.460 

557'-95' 

5483.726 
5395-786 



5308.129 
5220.754 

5'33-659 
5046.843 
4960.305 
4874.043 



4788.056 

4702.342 

54616.901 

453'-73' 
4446.831 

4362.199 



4a77.«35 
4'93-737 
4109.903 
4026.333 
3943.026 
3859-979 



5777.192 
3694.664 
5612.393 

3530.379 
3448.620 
3367^114 



i3285.S6i 
; 3204.8)50 

;3'»4-'09 
; 3043.608 

;»963-3S4 
12883.347 



2803.587 
2724.070 
2644.79^ 
2565.768 
2486.979 
24P8'43' 



N.S«c. 



I. lec. 



580.733 
575-466 
570.200 
564.966 

559^783 
554.600 



549.450 
544*316 
539.255 
534.150 
529.116 
524.066 



519^383 
514.116 
509.150 
504.233 
499.316 
494-^ TO 



N.Taii. N.D 



4% 9.0. 

4^-7 

479*9(36 

475,150 

470.416 

465.666 



460.950 
456.250 

45'-583 
446.933 
442.300 
437-700 



433.116 
428.566 
424.016 
419.500 
415-000 
4'o.533 



406.066 
401.633 

397.233 
592.853 

388.450 
384.116 



379-785 
375.466 
371.185 
366.900 
362^650 
358;433 



3 54.*' 6 
350.016 
345-850 
341,683 
337.566 
333-450 



3»9«333 
325.283 
321.200 
317.166 
313.150 
399-131 



763-270 



766.269 
769.269 

772*269 
775.270 
778.270 
781*271 



784.273 
787.274 
790.276 

793*279 
796.281 

799-284 



802.287 
805.291 
808.295 
811.299 
814.303 
817.508 



820.313 
823.519 
826.324 
829.330 
832.537 
835-343 



858.350 
841.358 
844.365 
847.373 
850.5^2 
853-390 
856.599 
859.409 
862.418 
865.428 
868.439 
87 '-449 



874.460 

877-47' 
880.483 
885.495 
886.507 
889.520 



892-533 
895.546 
898.559 
901*573 
904.587 
907.602 



[910.617 
[915.632 
916.648 
919.664 
[922.680 
925.696 



928.713 
931.751 
934.748 
937.766 
940.784 
943-803 



ilec, 



49.98 
0.00 
0.00 
;o.o2 
0.0c 
;o.o2 



0.0 
0.02 
0.03 
0.05 
03 
0.05 



9.2514612 
9.2521912 
9.2529200 
9.2556477 

9-2543743 
9.2550997 



0.05 
0.06 
0.06 
0.06 
0.06 
0.08 

o.cS 
0.20 
;o.o8 
0.10 
0.12 
o.io 



9.2558240 
9.2565472 
9.2572692 
9.2579901 
9.2587099 
9.2594285 



9.2601461 
9.260862^5 
9.2615779 
9.2622921 
9.2650053 
9.2637175 



CI 2 

;o.i3 
0.10 

0.13 
0.15 

p. 1 3 



0.15 
0.16 
0.15 
;o.x6 
0.18 
0.16 



ciS 
;o.i8 
;o.2o 
;o.2o 
;o.2o 
;o.22 



0.22 
SO.22 

0.22 
0.23 
0.23 
0.25 



0.25 
0.25 
0.26 
0.26 
0.26 
0.56 



0.28 
0.30 
0.28 
0.30 
0.32 



L.Tan. 



9.2463x88 



9.2470569 

9-2477939 
9.2485297 
9.2492643 
9.2499978 
9.2507301 



9.2644285 
9.2651382 
9.2658470 
9.2665547 
9.2672615 
9.2679669 



9.2686714 
9.2693749 
9.2700772 
9.2707786 
9.2714788 
9.2721780 



9.2728762 

9-2735733 
9.2742694 
9.2749644 
9.2756584 
9-27655'4 



9.2770434 

9-2777343 
9.2784242 
9.2791151 
9.2798009 
9.2S04878 



9.2811736 
9.2818585 
9.2825423 
9.2832251 
9.2859070 
9.2845878 



9.2852677 
9.2859466 
9.2866245 
9-2873014 
9.2879773 
9.2886525 



X^^Mafiffmrs;" 



DiffT 



1 lec. 



23.0166 
22.8355 
22.6553 
22.4553 
22.2500 
22.0500 



21.S500 
21.6666 
21^.666 
21.2835 

2X.XOOO 

26.900c 



20.7166 

20.5333 
20.5333 

20.1500 
19.9666 
19.7666 



19.6000 
19.4000 

'9.2533 
19.0533 
18.8666 
IS.6666 



18.5000 

18.3166 
18.1333 
17.9500 
17.7666 

17.6000 



17.4166 
17.2500 
17.0500 
16.9000 
16.7000 



16.3666 
16.1855 
16.0166 

'5-8333 
15.6666 

15.5000 



'5-3333 
15.1500 
14.9853 
14.8166 
14.6333 
'4.4833 



14.3000 
14.1500 
13.9666 
15.8000 
13.6500 
13.4666 



13.5166 
13.1500 
12.9833 
12.8166 
12.6500 
i?/yoo 



60, 



59 
5» 
57 
56 
55 
55 
53 
52 
5' 
SO 
49 
4j 

47 
46 
45 
44 
43 
42 

41 
40 

39 
38 
37 
>5 
35 
34 
33 
32 
3» 

29 

2S 

27 
26 

25 
24 

23 

22 
21 
20 

'9 

8 

7 
16 

'5 
'4 



M 



79 



DEGREES, 



10 DEGREES. 



M 



7 
8 

9 

lO 

II 
II 



13 

16 

»7 
i8 



'9 
20 

2X 
22 

as 

24 



26 

*7 
28 
29 
30 



31 
3^ 
33 
34 
35 
36 



37 
38 
39 
40 
41 
4* 



43 
44 
45 
46 

47 
48 



49 
50 
5» 
5a 
53 
54 

55 
56 
57 
58 
59 
60 



Co- tangents 



0.7536312 



0.7529431 
0.7 52206 1 
0-75H703 
0-7507357 
0.7500022 
0.74926^9 



0.7485388 
0.7478088 
0.7470800 
0.7463523 
0.7456257 
0.7449003 



0.7441760 
o-74345»8 
0.7427308 
0.7420099 
0.741290 1 
0.7405715 



0.7398539 
0.7391375 
0.7384221 
0.7377075 
0.7369947 
0.7362827 



.0-73557J7 
0.7348618 

o-734«53o 
0-7334453 
0.73273S7 
0.73^0331 



0.7313286 
0.7306251 
0.7299228 
0.7292214 
0.7285212 
0*7278220 



0.7271238 
a7 2 64267 
0.7257306 
0.7250356 
0.7243416 
0.7236486 



0.7229566 
0.7222657 
C.7215758 
0.7208869 
0.720199 1 
0.7195122 



0.7188264 
0.7187415 
0.7174577 
0.7167749 
0.7160930 5: 
0.7 1 541 22 



0.7147323 
0.7140534 

o-7«T5r55 
0.7x26^86 
0.7120227 

0.7 T 13477 



ITTi 



'JL 



56712.81S 



56616.509 
56520.516 
56424.838 
56329.474 
56234.421 
56139.680 



56045.247 
55951.121 
55857.302 
55763.786 
55670.574 
55577-663 



55485.052 
55392.740 
55300.724 
55209.005 

55"7-579 
55026.446 



54935.604 
54845.052 
54754-788 
54664.812 

54575-iai 
54485.715 



54396.59a 

54307.750 

54219.1 

54x30.906 

54042.901 

53955''7a 



53867.718 
53780.538 
53693.630 
53606.993 
53520.626 
53434-5^7 



S3 348.696 
53263.131 
53177.830 
53092.793 
53008.018 
52923.505 



52839.251 

5a755-*55 
52671.517 
52588.035 
52504.809 
5242^836 

52339.116 
52256.647 
52x74.428 
52092.459 
2010.738 
51929.264 



51848.035 
5x767*051 
51986.311 
51605.813 

5^5*5-557 
51445,540 

N.Tau. 



N. Diff. 



Icc. 



605.150 

599.883 
594-633. 

589.400 
584.2x6 
579.0x6 



573.883 
568.766 
563.650 

558.600 

553-533 
548-5 '6 



543-5^6 

538.533 
533.600 
528.650 
523.766 
518.883 



514.033 
509.20c 
504.400 
499.600 
494.850 

490. IOC 



485.3»3 
480.700 
476.033 
471.366 
466.750 
462.1 50 



457.566 

X45 3.000 

448.466 

443-950 
439.450 

434-983 



430.516 
426.0^3 
42X.683 
417.283 
412.916 
408.550 



404.233 

399-933 
395.633 
391.366 
387.100 
382.883 



378.666 

374-483 
370.316 
36^. 1 50 
362.0x6 
S57-90O 



353.816 
349-733 

L 345.666 

34>-633 
: 337.600 
[33.3*616 



N. Sec. 



0154.266 



54-787 
55.310 

55-833 
56.357 
56.882 

57-408 



57-934 
58.462 
58.991 
59.520 
60.050 
60.582 



'4 8. 



61.1 

61.647 

62.18 

62.7x6 

63.252 

63-789 



64.327 
64.865 

65-405 
65.946 
66.487 
67.029 



67-573 
68.XX7 
68.662 
69.208 
69-755 
70.303 



70.851 
71.401 
71.952 
72.503 
73.056 
73-609 



74- "63 
74-719 
75-»75 
75-832 
76.390 
76.949 



77-509 
78.069 
78.631 
79.194 

79-757 
80.321 



80.887 

81.453 
82.020 
82.588 
83.158 
83,728 



84.298 
84.870 

85-443 
86.017 
86.59 
87.167 



N.D. 



I fee. 



8.683 
8.7x6 
8.716 

8-733 
8.750 
8.766 



8.766 
8.800 
8.816 
8.816 
8.833 
8.866 



866 
8.883 
8.900 
8.916 

8-933 
8-950 



8.966 
8.966 
9.000 
9.016 
9.016 
9-033 



9.066 
9.066 
9.083 
9.100 
9.1x6 
9-"3 



9-133 
9.166 
9-183 
9.183 
9.2x6 
9.216 



9-a33 
9.266 
9.266 
9.283 
9.300 
9-3'6 



9-333 

9-333 
9.366 

9-383 
9,383 
9.400 



9-433 
9-433 
9-450 
9.466 
9.500 
9-500 



9.500 

9-533 
9-550 
9.566 
9.600 



I,. Sec. 



0.006^4x3 
0.0069641 
0.0069869 
0.0070098 
0.0070327 
10.0070556 



0.0066485 



0.0066708 
0.0066932 
0.0067x55 
0.0067379 
0.0067604 
0.0067829 



0.0068054 
0.0068280 
0.0068506 
0.0068732 
0.0068959 
0.0069186 



0.0070786 
0.00710x6 
0.0071247 
0.0071478 
0.007x709 
0.007 1941 



0.0072x73 
0.0072405 
0.0072638 
0.007287 X 
0.0073x05 

0.0073339 



0.0073573 

0.0073808 
0.0074043 
0.0074278 

0.0074514 

0.0074750 



0.0074987 

0.0075224 
0.0075461 
0.0075699 

0.0075937 

0.0076176 



0.Q0764I5 
0.0076654 
0.0076894 

0.0077134 
0.0077374 

0.0077615 



0.007.7856 
0.0078098 
0.0078340 
0.0078582 
0.0078825 
0.0079068 



o.oo793fii 
0.0079555 
0.0079799 
0.0080044 
0.0080289 
0.0080534 



Co- fecants 



Diff 



I fee. 



3.716 

3-733 
3.716 

3-733 
3.750 

3-750 



9.9933'*92 
9.9933068 
9.993*845 
9.9932621 
9.9932396 
9-9932*7' 



3.750 
3.766 
3.766 
3.766 
3-783 
3-783 



9.993^946 
9.9931720 

9.993 
9.9931268 
9.993 J041 
9.99 



3.-78.3 
3.800 
3.800 
3.8x6 
3.8x6 
3.816 



9.9930587 
9.9930359 
9.9930131 
9.9929902 
9.9929673 
9.992 



3-«33 
3-833 
3.850 
3.850 
3.850 
3.866 



9.99292149838, 

9.9928984 9837. 

9.9928753 

9.9928522 

9.9928297 

9.9928059(9835 



3.866 
3.866 
3-883 
3.883 
3.900 
3.900 



3.900 
3.916 
3.916 
3.916 
3-933 
3-933 



3.950 
3.950 

3-950 
3.966 
3.966 
3-983 



3.983 

3-983 
4.000 
4.000 
4.000 
4.0x6 



4.0x6 
4.033 
4.033 

4-<»33 
4.050 
4.050 



4.05 

4.066 

4X>66 

4.083 

4.083 



Co-fines 



9.99335'5 



984^.521 
9844.07c 
1494)9843-498 
9842.985 
9842.471 
308149841.956 



9841.441 
9840. 
9840.407 
9839.889 

. ..9839-370 
94^9838.850 



9.9927827 

9.9927595 
9.9927362 
9.9927129 
9.9926895 
9.9926661 



9.9926427 
9.9926)92 

9-9925957 
9.9925722 
9.9925486 
9.9925250 



9.9925013 
9-9924776 
9.9924539 
9.9924301 
9.9924063 
9-992 



334698; 



9-99235*5 

9.992 

9.9923106 

9 . 

9.9922626 

9-992238 



9.9922144 
9.9921902 
9.9921660 
9.9921418 
9.9921175 
9.9920932 



■8 9' 



,9920689 
9.9920445 
9.9920201 
9.9919956 
9.991971 
9.99X9466 



L.' Sine 



9848.078 



9847-572 
9^847.066 
9846.558 
9846.050 
9845.542 
9845.032 



8. 

8.466 

8 

8^66 

8.500 



8.51 
8.51 

8-53 
8. 

8.566 
8.583 



?!^ 8.616 



8.583 

8.6x 
8. 

&.650 
8.666 



330 

.808 

9837.28.6 

9836.763 

9836.239 

715 



9835,189 
9834.663 
9834.136 
9333*608 
9833.079 
9832.549 



9S32.019 
9831.487 
9830.955 
9830.422 
9829.888 
9829.353 



9828.8.18 
9828.282' 
9827.744 
9827.206 
9826.66S 
3824 9826.12?. 



9825-58/ 

^25.046 

9824.504 

99228669823.961 

9823.417 

22.873 



5982 



9822.327 
"21.781 
9821.234 
9820.686 
9820.137 
9819-587 



9819.037 
98x8.485 

9817-933 
9817.38c 
9816.826 
9816.272 



N, >inf 



ND 



I fee. 



'-433' 



M 

60 

^9 
58 
57 
56 
55 



.550 



53 
52 
51 

SO 

49 

48 

47 
46 
45 



^33 tt 



8.666 
8.700 
8.700 
8.71 

8.733 
8-733 



43 
42 

4c 

3^, 

38' 

37: 
36. 

35 ' 
34? 
33: 
32' 

31 . 



8.766 
8.766 
8.783 
8.800 
8.816 
8-133 12, 

28 

17- 
26 

25 

21- 

23 
22 

21 



8.83.3 

8.866 
8.866 
8.883 
8.900 
8.9 It 



8.916 

^-933 
8.906 
8.966 
8^66 
9.00c 



9.01^ 
9.0x6 

9-033 
9.OS0I-; 
9.066 
9.066 



loo 

100 

9.116 

33 
9.150 
9.166 



9.166 
9.200 
9.200 
9.216 
9-233 
.233 



20 
19 
18 



17 
16 
15: 
;4 
3 . 
12 . 



9 
8 

7 

5 • 

4 

3 

2 
1 
b 

M 
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DEGREES. 



It DEGREES. 



■Sir 



a 
I 
4 

i 

1 
t 

9 

lO 

tx 

1% 



20 



H 






43 
44 
45 

46 

47 



1910.945 
1913.801 
1916.656 

I9I9-5'** 
1922*365 

i9Z5«a2o 

9S.074 
1930.9x8 
1933.781 
1936^636 
1939.490 
1941.344 

1945.197 
X4[i948.050 
1950.903 
1953.756 
1956.609 
1 959.461 

1911962.314 
1965.166 
1968.01^ 
1970,870 
1975*72* 
'976-573 



'97942$ 
t982«»76 

1985.127 
1987.978 
1990.819 
3c> |i993.679 

1996.530 
1999.380 
aoo2.2^o 
34 2005.980 
3520C7.930 
2010 .779 

20]3.62< 
38 2016.47! 
392019.327 

202s. 1 76 i* 

2025.024 

2017.873 



2030.721 
2033.569 
2036.418 
2039.265 
2042.113 



482044.961 



49 
50 

5> 

5» 
53 
2t 
55 
$6 
57 
58 
59 
60 



9.280^988 



9.2812483 
9.2818967 
9.282544. 
9,2^31905 
9.2838359 
9.2844803 



9.2851237 
9.2857661 
9.2864076 
9.2870480 
9.2876875 
9.2883260 



9 2889636 
9.289^1001 
9.2902357 
9.2908704 
9.2915040 
9.2921367 



L. Sine 



9.29276^5 
9.2933993 
209.2940*91 
9.2946580 
9.2952859 
9.2959129 



9.2965390 
9.2971641 
9.2977881 
9.2984116 
9.2990339 
9.2996553 



9.3002758 
9.3008953 
9.301514c 
9.3021317 
9.3027485 
9.3033644 



9.3039794 

9-3045934 
9.3052066 
9.3058189 
9.3064303 
9 3070407 



Diff. 



I Icc. 



108.2500 
108.0666 
107.900c 

107.7333 
107.5666 
107,4000 



iP7.a333 
107.0666 
106.9166 
106.7333 

iQ«,5'*33 
106. 4166 

L06.2666 
106,0833 
105.9333 

105.7833 
105.6000 

105.4500 
105.3000 
105.1333 
104.9666 
104.8166 
104.65D0 
104.5000 



104.3500 
104.1833 
104.0333 
103.8833 
103.7166 
103.5666 

103 4166 
103.2500 
103.1166 
102.9500 
102.8000 
102.6500 




9.307^^503 ^^^j^^^ 
9,3082590 *o'«''*'"^ 

9.3088668 
9-3094737 
9.3100798 
9.310684Q 



2047.808 
2050.655 
2053.509 
2056.349 
2059.195 
2062.041 
2^64.888 
2067.734 
1070.580 t^ 
2073.426 
2076.272 
o7»'»'7 



9.31x2892 
9.3118926 
9.3124951 
9.3130968 
9.3136976 
9.3i4a97«; 



101.4500 
101.3000 
101.1500 
101.0166 
100.8500 



9.3148965 

9- 3 '54947 
9.3160921 

9.3166885 

9.3172841 

3'7S789 



Co iint 9 



Co-fecaats 



10.7194012 



52408.431 



10.7187517 
10.7181033 

'0.7174559 
10.7.168095 
10.7161641 
10.7155197 



52330.1J1 
52252.050 
52174.216 
52096,618 
52019,254 
51942.125 



10.7148763 
10.7142339 
10.7135924 
10.7129520 
10,7123125 
10.7116740 



51865,228 
51788.563 
51712.128 
51635,924 

5« 559-948 
51484.199 



10,7110364 
10.7103999 
10.7097643 
to.7091296 
10.7084960 
10.707863^ 



10.7072315 
10.7066007 
10.7059709 
10.7053420 
10.7047141 
10.7040871 



51408.677 
5«333>38i 
51258.309 
51183.461 
51108.835 
5x034.431 



10.7034610 
10.7028359 
10.7022117 
10.7015884 
lo. 700966 1 
10.7003447 



10.6997242 
10,6991047 
I0.6984860 
10.6978683 
10.6972515 
10.6966351 



10,6960206 49661,591 



10.6954066 
10.6947934 
10.65141811 
10.6935697 
10.6929593 



10.6923497 
10.6917410 
10,6911332 
10.6905263 
10,6899202 
10.6893151 



too.7166 
100.5666 
100.4166 
100.2833 
100.1333 
099-983^ 
099,833; 
099.700c 
099.5666 
099.400c 
099.2666 
099 'n 



10.688710848832,707 
10.688107448764.^07 



10.6875049 
10,6869032 
10,6863024 
10.685702^ 



pi. Dili 



1 fee. 



^0960,248 
50886.284 

50812.539 
50739*012 
50665.701 
50592,606 



50519.726 
50447.060 
50374.607 
50302,367 
50230.337 
50'58-3'7 



50086.907 
50015.505 
49944.311 
49873.323 
49802.541 
497 3 '964 



49591.421 

495a«-453 
49451.687 
49382.120 
493">754 



49243.586 
49174,616 
49105,844 
49037.267 
48968.886 
48900,700 



X305.io( 
1301.183 
1297.233 
1293.300 
1289.400 
'285.483 



1281.616 

1277,750 
1273.916 
1270.066 
1266.266 
1262.483 



1258.700 

'*54-933 
1251.200 
1247.466 
1243.766 
1240.066 



1236.383 
1232.733 
1229.083 
1225.450 
1221.850 
1218,250 



1983.076 
1986.100 
1989.124 
1992.148 
1995.172 
1998.197 
20QI.222 
2004.248 
2007.274 
2010.300 
2013.327 
2016.354 



1214,666 
1211.100 
1207.550 
1204.000 
iaoo.500 
1200.333 



1190,166 
1190.033 
1186.566 
1183.133 

1179.700 
1176.283 



1172.883 
1169.500 
1166,133 
62.766 
''"59-4$o 
1156.100 



1152.800 



1142,950 
"39-6«3., 
"3M3 ^ 



'i33»'6 



4^697.299 
48629.883 
48562.657 
4?495.62i 



10.6851035 
10.6845053 
ro.6839075 
10.6833115 
10.6827x59 
10.6821211 



L. Sec. 



48428.774 
48362.114 

4829S>643 
48229,357 
4.8163.258 
48097.34? 



N. Sec. 



N. T«i 



'943-803 



1946.822 

1949-841 
1952.861 
1955-881 
1958.901 
1961.922 

1964.943 

1967.964 

1970.98 

1974.008 

1977.031 

1980.053 



SO,32 

I-50.3* 
50.33 
50-33 
50.33 
50.35 



2019.38 
2022.409 

2025.437 
2028.465 
2031.494 
»034-S»3 



2037.552 
2040.582 
2043.612 
2046.643 
2049.674 
2052.705 



2055.737 
SO58.769 
2061.801 
064:831 i' 
2067.867 ^' 
2070:900 



2073.934 
. . .^ ' ^2076.968 

"46,200 ^,j^ J 

2086.073 
,089.109 



N.D 



I fee. 



9 2893263 
9.2899993 
9.2906713 
9.2913424 
9.2920126 
926817 



50.35 
50-35 
50.36 
50,36 
50.38 
50.36 



9.2933500 
9,2940172 
9.2946836 
9.2953489 
9.2960134 
9 2966769 



50.38 
50.40 
50140 



9.2973395 
9.298001X 
9.2986618 
9.2993216 



^°'4*^ 9.2999804 
5°-4o^ ^0638" 
50.4* — ^-^ 



50.42 
50.43 
50.43 
50.43 
50.45 
50-45 



9,3012954 

9>30i95'4 
9. 3026066 
9.3032609 

9-3039'43 
9.3045667 



5045 
50.46 
50.46 
50.46 
50,48 
50.48 



50,48 j 
50,50 
50,50 
50.52 

50,51 
50J2 



50-53 
50.53 
10-53 
50.55 
50.55 
50.55 



2092.145 
2095.181 



".^*:^"'!!i! 



1123.600 

1120.433 

1117.266 



2101.255 

2104.293 
2107.331 



I1J4.1I6. 
I II 1.00c 
1107.850 
1104.766 
1x01,65c 



2110.369 

2113.407 

2116.446 
2119.486 

2122.525 



50.56 
50.56 
50.58 
50.58 
50.58 

50.60 

50.60 
50.60 

50,62 

50.62 

50.63 
50-63 



L.'Jan. 



.2886523 



9.30521J3 
9.3058689 
9.3065187 
9.3071675 
9.3078155 
9.3084626 



9,3091088 

9-3097541 
9.3103985 
9.3110421 
9.3116848 
9.3123266 



9.3129675 
9.3136076 
9.3142468 
9.3148851 
9.3154226 
9-3'6i59» 



9.3167950 
9.3174299 
9*3180640 
9.3186972 

9.3193*95 
,^199611 



9.3205918 
9,32122x6 
9.3228506 
9.32aJ4788 
9.323^1061 
9,3237327 



;:;% "'5-^66 5°>' 



I fee 



'i»-S333 
112,1666 
112.0000 
111.8500 
111.7000 
nr.5i66|J* 



111.3833 
111.2000 

111.0666^1 
110.8833 
110,750c 
'0-5833 



1 

441 



'O.4333 
110.2666 

t|lo.ii66 

4> 

4c 



5166 

3333 
109.2000 
109.0500 
108*9000 
•'8.7333 



108.60CC 

'08.4333 
108.3COC 
108.1335 
108.000c 

07.850c 



107.70CC 
xo7,55cc 
107.400c 
107,1666 
107.1166 
106,9666 

106.8x66 
06,6^833 
1065333 
106.3833 
106,2500 
106.1000 
105.9666 
105,8166 
105,6833 

'05-5333 
105,3833 
105.2666 



9.3*43584 
9.3249832 
9.3256073 
9.3262305 



105.IJ66 
104,9666 
104.8333 
O4,7poo 
i04,S5oc 
'04-4333 



50.63 
50.65 
50.66 

5°'J| 9.3268529 



Co- tangents 



104.2S33 

'04,1333 
104^0166 
103,8666 
103.7333 
103.61000; 



39 



78 DEGREES. 



II DEGREES. 



M 



H 

'5 

i6 

»7 
it 

'9 

20 
21 
22 
23 
^4 

^5 

26 

27 
28 

^9 
12 
3> 
32 

33 
34 
35 
36 



37 
38 
39 
40 

41 
42 

43 
44 
4S 
46 

47 
48 

49 
50 
5' 
5* 
53 
54 



55 

57 
58 
59 
60 



Co-wnv,ents. 



0.7113477 



0.7106737 

0.71C0007 

0.7093287 

0.7086576 

0.7079^74 5 

0.7073183 



0.706.650Q 
0.7059^82^$ 
0.7053164 
0.70465 1 1 
0.7039866 
0.7033231 



0.7026605 
0.7019^89 
0.7013382 
0.7006784 
a.7000196 
0.6993617 



0.698704649969-459 
0.69804^6 49894.027 
0.69.73934 498 1 8.S 13 

0.6967391 49743-8>7 
0^6960857 49669.C37 

0-^954333 49594-474 



0.6947817 

0.694131 

0.6934S134937 

0.6928325 

0.6921845 

0-6915374 



49520.125 

49445-99C' 

2.06S 

49298.358 

49224.859 

49IS'-570 



0.6908912 
C.6902459 
0.6896015 
0.6889579 
0.6883152 
0.6876734 



0.6S70325 

o.'~ 

0.6857532 

0.685 1 149 

0.6844774 

0.6838408 



0.6832050 
0.6825701 
0.6819360 
0.68 1 30^8 
0.6806705 
0.6800389 



0.679408; 
o. 

0.6781494 

0.67752^2 
0.6768939 



0.6756416 
0.6750168 

0.6743927I47249 
10.6737695 
0.6731471 
0-6735*5 



L.l 



ang. 



51445.540 



51365.763 
51286.224 
51206.921 
51127.855 
1049.024 
50970.426 



50892.061 
50813.928 
50736.025 

50658.352 
50580.907 
50 503.690 

50426.70Q 
50349-935 

50273-395 
50197.078 
50120.954 
50045.1 1 1 



4907S.491 
49C05.62C 
48932.956 
48860.499 
4878.3.24^ 
48716.20J 



^ ^48644,359 

686392448572-7'$ 
4S501.282 
48430.045 
48359.010 
4828S.174 



48217.536 
48147.096 
48076.854 
48006.808 
47936.957 
47867.300 



247797-837 

67877S447728.568 

47659.490 

47590.603 

47521.90 

0.676267347453.401 



47385-083 
47316.954 

012 

47181.256 

47113.626 

46.301 



54704 



N. Ian. 



N Diff. 



; Ice. 



329.611 
325.65c 
321.716 
317.766 
313.85c 
309.966 



306.083 
302.216 
298.383 
294.550 
290.750 
286.950 



283.166 
279.416 
275.666 
271.950 
268.233 
264-55 



261.200 
257,200 
253.566 
249-933 
^46.333 
242.716 



239.150 

»35-583 
232.033 
228.500 
224.983 
221.483 



217.983 
2 14. c 16 

207.616 
204.183 
200.783 



197.366 
1 94.00c 
190.616 
187.233 
183.916 
180.600 



177.300 
174.000 
170.700 
167.433 
164.183 
160.951 



'57-7»6 
154.483 
151.300 
148.116 

M4-933 
141.766 



138.O33 
135.483 
132.300 
119.266 
126.166 
123.083 



N. Itc. 



0187.167 



0187.743 
0188.321 
0188.899 
0189.47S 
0190.059 
0190.640 

0191.222 
oi9i.'8o5 
0192.389 
0192.973 



9.700 
9.716 
9-733 
9-733 
°'93-55? 9.766 
0194.146^.783 



0194.734 
0195.322 
0195.912 
0196.502 
0197.09J 
019^.686 



0198.279 
0198.873 
0199.468 
0200.064 
0200.661 
0201.259 



9.800 
9.800 

9.833 
9.833 

9-8 
9- 



C201.858 
0202.457 
0203.05S 
0203.660 
0204.262 
0204.866 



0205.470 
0206.075 
0206.682 
0207.289 
0207. S97 
0208.506 



0209.116 
0209.727 
02IC.339 
0210.952 
0211.566 
0212.180 



0212.796 
0213.413 
0214.030 
0214.649 
0215.268 
0215.838 



0216.510 
0217.132 

0217.755 
0218.379 
0219.0C4 
0219.630 



0220.257 
0220.885 
cyi2i.5i4 
0222.14^ 
0222.774 
c 22 3.406 



N7T5" 



ifec 



9.600 
9.633 
9.633 
9.650 
9.683 
9.683 



.85( 

.88 



9.883 
9.900 
9.916 

9-933 
9.950 
9.966 



9.-983 

9.983 

0.01 

0.03 

0.03 
0.06 



0.06 
0.08 
o.ir 

O.Jl 

0.13 
P.15 



0.16 
0.18 

0.20 
0,7,1 
0.23 
0.23 



0.26 
0.28 
0.28 
0.31 
0.31 
0.33 



0.36 
0.36 
0.38 
0.40 
0.41 
C.43 



0.45 
0.46 
0.4S 
0.5c 
0.53 



L. Sec. 



10.6080534 



10.0080780 

10.008 io«6 

10,0081273 

10.0081 

10.0081767 

10.0082014 



520 4. 



10.0082263 
10.0082511 
10.0082760 
10.0083009 
10.0083259 
10^083508 



4.100 
4.100 
4.116 
1x6 
4.116 
4.116 

4.150 

4.133 
4.150 
4.150 
4.166 
159 



10.0083759 
10.0084010 
10.0084261 
10.00845x2 
10.0084764 
10.0085016 



4.183 
4.183 
4.183 
4-X83 
4.20c 
4.200 



10.0085269 
10.C085522 
10.0085775 
10.0086029 
10.0086283 
10.0086538 



10.0086793 
10.0087048 
10.0057304 
10.00875610 
10.0087S16 
10.008S073 



4.216 
4.216 
4.216 

4-233 
4.233 
4.25c 



10.00883304, 
10.0088588 4 
10.CO&8846 4 
10.0089' 
10.0089363 
10.0089622 



MC44.3 



10.0089881 
1 0.0090 J41 
10.0090402 
10.0090662 
10.0090923 
10.0091185 



10.0091447 

10.0091709^:66 

10.009197- 

10. 

10.0092498 

10.0092761 



).oo92234^-a3 



10.0093026 
10.0093290 
10.00^3555 
10.0093820 
10.0094086 
10.6094352 



Co-iecaDts. 



10.0094618 
10.0094885 
10,0095152 
10.0095420 
10.0095688 
10.0095956 



Diff. 



I fee- 



9.9917737 
9.9917489 
9.9917240 
9.9916991 
9.9916741 
9.9916492 



9.9916241 
9.991599c 

9.9915739 
9.9915488 
9.9915236 
9.9914984 



9.9914731 
9.9914478 
9.9914225 
9.9913971 

9.9913717 
9.9913462 



4.250 
4.250 
4.266 
4.266 
4.266 
4.283 



283 
4.300 

4.316 

4 >3'6 
4.316 

4.3J3 

4.350 

4.333 

4.350 

366 



4.366 



4.366 



4.400 
4.383 



4^16 

4.400; 

4-4>6 

4-416 

4-433 

4.433 



4.433 
4.450 
4.450 
4.466 
4.466 
4.466 



Co fines. 



9.99194669816.272 



9.99192209815.716 
9.991897419815.160 



9.991&727J9814.603 9-283 



9.99184809814.045 
9.99182339813.486 
9.99179W9812.927 



9805.576 
98P5.CC5 
9804.433 
9803.86c 
9803.286 
9802.712 



9-99' P07 
9.9912952 
9.9912696 
9.9912440 
9-9^12184 
9.99119*7 



9802.136 
980X.CDC 

9800.405 ^ 

9799.827 

9799-247 



9.99116^0 

9-991141* 



9799-667 
9798.086 



{1^9x11549757.504 



9.99x0896 
9-99x0637 
9.99x03 78 



9^99x01x9 

9-9909859 
9.9909598 
9.9909338 
9.9909077 
9.9908815 



9-9908553 

9.9908291 
9.9908029 

9.9907766 

9.9907502 
9-9907239 



9.9906974 
9.9906710 
9.9906445 

9.9906180 

9.99059x4 
9-P905648 



9.9905382 
9.99051x5 

9.9904848 
9.9994580 

9.99043x2 
9.9904044 



L. bine 



9812.366 
9811.805 
98x1.243 
9810.680 
9810.116 
9809-552 



9808.986 
9808.42c 

9807-853 
9807,285 
9^06.716 
9806.147 



9.433 
9-435 
9-450 
9.466 
).48t 
9.483 



9796.921 
9796.337 

9795-752 



9795.167 
9794-581 
9793-994 
9793-406 
9792.818 
9792.228 



9791.638 



N. D. 



ilec. 



9.166 
9.266 



9.300 
9.3x6 
9.316 



9.350 
9.350 
9.366 

9-383 
9.40c 

4CC 



9.516 
516 

9-53? 
;.S66 

j6( 

9.6CO 
9.600 



9.633 

9-633 
9.666 



9.666 
9.683 
9.700 
9.716 

9-733 
9-750 



9-750 
9.766 

9.783 
9.800 
9.800 
9833 



9-833 



9791.047 ;.8 
9790.455 ^ 
9789.862 
9789.268 
9788.674 



9.866 
9.885 
9.90c 

9-90< ^ 
9.916 



9788,079 

9787.483. J,,, 
9786.886|^'^33 

9786,288 
9785,689 



2Z81£2^ 9.985 



9784.49c 
9783.889 
9783.287 

9782.684 
9782.0)^0 

9781.476 



N. Sine 



9.95c 
9.966 
9.983 



10.00 
10.01 
10.03 
10.05 
10.06 
10.06 



60 

59 
58 
57 
56 
55 

ii 

53 
52 
51 

50 
49. 

i! 
47 
46 

45 
44 
43 
li 
41 
40 

39 
38 

57 

2l 

35 
34 
33 
32 
31 

12 
29 
28 

27 
26 

*5 

*3 
22 
21 
20 

19 
18 

17 
16 

15 
14 
"3 
12 

11 

xo 

9 
8 

7 
6 

5 
4 
3 

2 
1 
o 

M 



78 DEGREES. 
D 



M DEGREES. 



M 

o 



19 

20 
21 

242 



»5 
26 
27 
2S 
29 

1£ 

31 

3» 

33 

34|a 

35 

56 



37 
3S 
39 
40 

4> 
42 



43 
44 
45 
46 

47 
48 



49 
50 
5 
5» 

53 

54 



N.iiincg. 



2079.117 



2081.962 
2084.807 
2087.652 
Z090.497 
2093.341 
096.186 



2099.030 
2101.874 
2104.718 
2107.561 
2110.405 
211 3.24S 



2116.09 

2118.934 

2121.777 

2124.619 

2127.462 

2130.304 



2I33-H6 
2135.988 
2138.829 
2141/671 
2144.512 
H7-g53 



2150.194 
2153.035 
2155.876 
2158.716 
2161.556 
2164.396 



2167.236 
2170.076 
2172.915 

>75-754 
2178.593 

2181.432 



2184.271 
2187.110 
2189.948 
2192.786 
2195.624 
2198.462 



2201.300 
2204.137 
2206.974 
2209.811 
2212.648 
^^'5-4g5 



2218.321 
2221.158 
1223.994 
2226.830 
2229.666 
^-3^-50 



^^35-337 
2238.172 
2241.007 
2243.842 
22:46.676 
i?49jij, 



(L< Sine 



9.3184728 
9.3190659 
9.3196581 
9.3202495 
9.3208400 
9.3214297 



9-3'787»9 



9.3220186 
9;3226o66 
9.3231938 
9.3237802 
9.3243657 
9-3^49505 



9-3*55344 
9.3261174 
9.3266997 

j 9.32728ll 

9.3278617 

9.32844^6 



9.3290206 

9.3295988 

,.9-330>76i 
1^.19.3307527 

9-33i3a85 
9-33'9035 



9-3314777 
9.33305" 
9-3336237 

?'9-334i955 
9-3347665 
9-3353368 



9.3359062 

9-3364749 
;; 9.3370428 
50.3376099 
3381762 
3387418 



k9-3 
9-3 



—.9-3393065 
I9.3398706 

o '9-3404338 
^•9.3409963 
9.3415580 
9.3421190 



9.3426792 
9.3432386 
9-3437973 
5:'9-3443552 
9.3449114 
9.3454688 



9.3460245 
9.3465794 

9-347^336 
^9.3476870 
9-3482397 
9-34879' 



9-34934a9 
9-349^^934 
9-35^^4431 
9.3509922 

9-35>5405 

352oi^bc. 



Co lines. 



Ditt. 



I Tec. 



98.98333 
98.8500Q 
98.70000 
98.56666 
98.41666 
98-18333 



98.15006 
98.00C00 
97.86666 
97-73333 
97-58333 
97.46666 



97.31666 
97.16666 
97.05000 
96.90000 
96.76666 
96.65000 



96.50000 
96.36666 
96.21666 
96.10000 
95.96666 
95-83333 



95.70000 
95.56666 

95-43333 
95.30000 
95.16666 
95.05000 



94.90000 

94-78333 
94.65000 
94.51666 

94-38333 
94.26666 



94.11666 
94.0166^ 
93.86666 
93.75000 
93.61666 
93.50000 



.36666 

■13333 
.11666 

•98333 
.86666 

■7333 3 



92.6i66;6 

9248333 
92.36666 

91-13333 
92.11666 

92.CCC00 



91.86666 
91. 7500c 

^'-63133 
91.5CC00 

91-38333 
91.25COC 



Co iecants* 



0.6821211 48097.343 



0.6815272 



48031.613 



0.6809341 47966.066 
[ 0.6803419 47900.702 
0.679750547835.520 
0.6791600 47770.519 
0.6785703 47705-699 



0.6779814 
10.6773934 
1 0.6768062 
0.6762 1 9S 

0.6756343 
0.6750495 



10.6744656 
[0.6738826 
0.6733003 
0.6727189 
0.6721383 
0.6715584 



0.6704012 
0.6698239 
0.6692473 



47641.058 
47576.596 
475"«3ii 
47448.206 

47384-177 
47310.524 



47156-945 
47193-541 

47130.S13 
47067.256 

47004.372 
46941.660 



[0.6709794 46879.1 19 



46816.748 
46754.548 
46692.516 



o.66'867i5|4663o.652 
0.668096546568.956 



0.667522346507.427 
0.666948946446.064 
0.6663763I46384.867 
0.6658045146323.83^ 
0.665233 546262.967 
ro.6646632'46202.263 



0.664093846141.722 
0.663525146081.345 
0.6629572146021.126 
0.6623901)45961.070 
[ 0.6618238 45901.174 
0.6612582 45^^41.459 



0.6606935 
0.6601294 
0.6595662 
[ 0.6 5900 3 7 



45781.862 

45712.444 
45663.183 
45604.080 



0.658442045545.134 



0.6578810 



45310.903 
45252.73c 
45194.711 



0-6539755 
10.6554206 
0.65.2^^664 
0,652313c 
0.6517603 
0.6512085 



0,0506571 
0.6501066 
0.649 5 56S 
0.649007^ 
0.6484595 
0.6479120 



L. i)cc. 



454S6.344 



0.657320S 45427.709 
0*6567614 45369.229 

! 0.6562027 
0.6556448 
0.6550876 
O.65453I2J45136.844 



45C79.I29 
45021.565 
44964.152 

44906. SiN9 

44^45.775 
4479a.S;o?5;;.9ccc 



44735-993 



44679-314 ^t!'?r 



44622.^^05 
44566.420 

44510.198 

44454-"5 



N. D^it\ 



I fee. 



1095.500 
1092.450 
1089.400 
1086.366 
1083.350 
1080.333 



1077.350 
1074.366 
1071400 
1068.433 
1065.483 
1062.550 



1059.650 
1056.716 
1053.816 
1050.950 
io48«o66 
1045.200 



2165.122 
2168.167 
2171.213 
2174.259 
2177.306 
i'8o»353 



1042.350 
1039.516 
1036.666 
1033.866 
1031.066 
1028.266 



1025.484 
1022.716 
1019.950 
1017.200 
1014.466 
o"-733 



1009.016 

1006.3 

1003.616 

1000.933 

998.2666 

995-5833 



9(,2.95co 
990.300c 
987.6833 
985.0500 
9»2.4333 
79.8333 



977.2500 
974.6666 
972.1000 
960.550c 
966.9833 
064.450 

961.9166 
959.4000 
956.8833 

954.3833 



949.4166 



N. Sec. 



y44-4833 
942.0166 

939-5833 
937.1666 
934.7166 



N.Tan.N.D. L.Tan 



2125.566 



2128.606 
2131.647 
2134.688 
2137.730 
2140.772 
1143-81 



2146.857 
2149.9C0 
2152.944 
2155.988 
2159.032 
2162.077 



2183.400 
2186.448 
2189.496 
2192.544 
2195.593 
2198.643 



2201.692 
2204.742 
2207.793 
2210.844 
2213.895 
2216.947 



2219.999 

2223.05 

22^.104 

2229.157 

2232.211 

1135-165 



2238.319 
2241.374 
2244.429 
2247485 
2250.541 
1153-597 



2256.654 
2359.711 
2262.769 
226<;.827 
2.Z6S.SS5 
2.271.94^ 



2275.003 
2278.063 
2281.123 
284.184 
22S7.244 
2290.306 



2293.367 
2296.429 
2299.492 
2302.555 
2305.618 
2308.682 



Uec. 



50.66 
50.68 
50.68 
50.70 

50.70 
50.70 



50.71 
50.71 
50.73 
50.73 
50.73 
50.75 



50.75 
50.75 
50.76 
50.76 
50.78 
50-78 



50.78 
50.80 
50.80 
Jo"!?© 
50.81 
50-^3 



50.81 
50-83 
50.85 
50.85 
50.85 
50.86 



50.86 
50.86 
50.88 
50.88 
50.90 
50.9c 



50.9c 
50.91 
50.91 
50.93 
5093 
5C.93 



50-95 
50.95 
50.96 
50.96 
50.96 
50.98 



50.9b 
51.0c 
51.0c 
51.01 
51.00 
51,03 



51.01 

5»-o3 
51.05 
51.05 
51.05 



9.3274745 



9.3280953 
9.3287153 

9-3193345 
9*3199518 
9-3305704 
9-33"872 



9.3318031 
9.3324183 

9-3330317 
9.3336465 
9.3342591 
9.3348711 



9.3354813 
9.3360927 
9.3367024 
9-3373"3 
9.3379194 
9-3385167 



9-3391333 
9-339739' 
9-1403^1 
^14^0484 

9-34ii5'5 
9-341^546 



9.34^7566 
9.3433578 
9-3439583 
9-344558C 
9.345^570 
9-3457551 



9.3463527 
9.3469494 

9-3475454 
9.3481407 

9.3487351 
9.3493190 



9.349911c 

9.3505143 
9-35"059 
9.551696b 
9.3511869 
9.3518763 



9.3534650 
5.3540530 
9.3546402 
9-3551167 
9.3558126 

9.3563977 



9.3569821 
9.3575658 
9.3581487 
9.35873'c 
9.3593116 
9.3598935 



9.3604736 
9.3610531 
9.3616319 
9.3622 lOo 
9.3627874 
9.3633641 



Co- tangents. 



DiF. 



I lec. 



105.4666 
103.3333 
loj.zooc 
I03.Q50C 

102.9333 

102.800c 



102.65CC 

loa.5323 

10 2.4c oc 
102.2666 
10Z.1333 
102.00CC 



101.8666 
101.7333 
101.6166 
10x^^33 
101.35CC 
101.2166 



6c 



5» 

49 
45 

4" 

45 
44 
43 

4i 



iOj.lOCC{ 

100.9666 
100.8333 
190.7166 
I00.5S33 
100^.500 



100.3333 

I00.2COC 
ICO.0833 
99-95OCO 

99.83333 
9O.7OOCO 



99-58333 

99.45000 

99-33333 
99.21666} 
99.08333 
98.96666 



9»-^3333 
9S.716C6 
98.60000 

98.48333 
98.3500C 



98.1x666 
9S.000C0 
97.S6666 
97.75000 
97.65000 
Q7. 51666 



97^.occo 
97.28333 
97-5 5CCC 
97.050CO 

96.93333 
96.81666 



96.68330 
96.58333 
96.46666 
96.3 50C0 
96.23333 
96.1x666 



77 DEGREES. 



12 DEGREES. 



M 



Co- tangents 



10.672 52 (;5J47046.30i 



N. piff 



I lec. 



N. Sec. 



10223.406 



N.D 



X fee, 



L. Sec. 



0959S< 



DifF 



ifec. 



Co-fines 



9^9904044)9781.476 ifeg 



IN.D, 



10.67x9047 
X0.6712847 
10.6706655 
X0.6700472 
X0.6694296 
10.668S12S 



7 
8 

9 

10 

XI 

12 

^3 
14 
15 
x6 

*7 
18 






'9 

I 20 

: ^i 

; 2 

24 



10.6681969 
10.6675817 46513. 78S 
10.6669673 46448.034 
10:6663537 46382457 



10.6657409 
X0.6651289 



10.6645177 
10.6639073 



46979.100 
469x2.083 
46845.248 
46778.595 
467X2.X24 



1120.0x6 

1x6.950 

X13.916 

XX 10.883 

1107.850 



X0224.039 
10224.672 
10225-307 



46317.056 
46251.832 



46186.783 
46221.908 



10. 6632976 46057.207 
T0.6626887 45992.6S0 



io.66«o8o6 
10.661473 



X0.6608667 
X0.6602609 



459*8.325 
45864.14X 



45800.X29 
45736.287 



X098.883 
J095.900 
1092.95c 
1090.016 
1087.066 



10.55 
10.55 

10.58 



10225.942 ^^jj 



"'J 0,0c 

XQ227.2l6 ,,^., 



1084.15c 
108 X. 250 

1078.350 
1075.450 
XO72.583 
'069-733 



25 
,26 

27 

iS 

29 
30 



35 
36 



xo.65<96559 45672.615 
XO.659C516 45609.1 II 
10.658448145545.776 
10.657.8454 45482.608 



10.657243445419,608 
10.65664224535^.773 
10.6560^17 45294.105 
10.6554420 4523 X.601 
10.654843045169.261 
10.6542448 



1066.866 
1064,033 
1061.200 
1058.400 
1055.583 
1052.800 



10227.854 
10228.493 
10229,133 
10229.774 
10230,4x6 
X0231.059 



10231.703 
10232.348 
10232.994 
10233,641 
10234,288 
10234.937 



10.63 
10,65 
10.66 
10.68 
X0.70 
10.71 



050.000 
1047,250 
1044.466 
1041.733 
1039.000 



iS122:^'.lim 



10.653647345045.072 

10.6530506 44983.221 

^^ 10.653454644921.532 

34 10.651859344860.004 

- 10.651264844798.636 

10.6506^10 44737.428 



37 
38 
39 
40 

41 
42] 



43 
44 
45 
46 

47 
48 



55 
56 
57 
53 
59 
60 



10.6500780 44676.379 
10.649485744615.489 
10.648894144554.756 
10.6483032 44494,181 
10.647713144433.762 
10.^47123744373.500 



10.646535044313.392 
10.645947044253.439 
10.645359844193.641 
10.644773344133.996 
10.644187444074.504 
X 0.643 602 3 440x5.164 



49110.643017943955.977 

50 10.6424342 43896.940 

51 10.6418513 43838.054 

52 X0.6412690 43779.3x7 

53 10.640687443720.731 

54 10 .64010651 43662.293 



10,6395264 
10.6389469 



43604.003 
43545.861 



I0.63S368X 434S7.866 
10.6377900 43430.018 



10*6372126 
' 0.6366 3 59 



L. Tang. 



10235.587 
10236.237 
10236.889 
10237,541 
10238.195 
10238.849 



10239.504 
10240.161 
10240.818 
10241.476 
10242.135 
10242.795 



.10243.456 

'°33-55o 10244.118 
1030,850, 8, 



10.73 
xo.75 
10.76 
10.78 
10,78 
10.81 



10.0096225 
10.0096494 
10.0096763 
10,0097033 
10.0097303 
10.0097574 
10.0097^5 



10.0098117 
10.009838,8 
10.0098661 
10.0098933 
J 0.0099206 



10.83 
10.83 
10.86 
X0.86 
10.90 
X0.90 



10.0099479 
J0.0099753 
10.0x00027 
10.0x00302 
10.0106577 
10.0100852 



9.99037759780.87. 
9.9903506 9780.265 
9.9903237 9779*658 

4- <oor^^°*9^7 9779-050 

tcooP-^^°*^97 9778-442 
^^^ 9-99024 26 



4.483 
4.483 
4-4831 



4.516 

4-533 
4.516 

4.550 
4-533 
4-550 



4-550 
4.566 
4.566 
4.583 
4-583 
87 



10.0101127 



4-583 



10,91 
10.^5 

0.95 
10.96 
10.98 
1 1.0c 



1028.150 
1025.466 
1022.800 
?C2i.i33 



10174.83 
1014.833 
1012.216 
1009.583 
1006.983 
1004.3^66 



1001.800 
999.2166 
996,6333 
994.0833 

991-5333 
989.000c 



986.4500 
983.9500 
981.4333 
978.950c 

976-4333 
973-9666 



43372.316 

433'4-759 



N.Taa. 



971.5000 
969.0333 
966.5833 
964,1333 
961.7000 
959-2833 



10244.78 
10245,445 
10246.110 
10246.776 



10247.442 
X0248.1X0 
10248.779 
2024944S 
10250.119 
10250.790 



10251.463 
10252.136 
10252.811 
10253.486 
10254.162 
10254-8^9 



If. 10 

11.13 
X1.15 
11.15 
1X.18 
11.18 



10255.518 
10256.197 
10256.877 
10257.558 
X0258.240 
1C25R.923 



10259.607 
10260.292 
10260.978 
10261.665 
10262.352 
10263.041 



11.01 
11.03 
11.05 
11.06 
1X.08 

XI.XO 



10.0101403 -g;^ 

10.0101680^ - 
10.0101957 
10.0102234 
1C.OI02511 



9.9902155 
9.9901883 

9.9901612 
9.9901339 
9.9901067 



10.08 
10.10 
10.11 
10.13 
10.13 
110.16 

10.18 



9777-832 



9776.611 
9775-999 
9775-387 
9774-773 



9-9900794 9774-J 59 



9.9900521 
9.9900247 
9.9899973 
9.9899698 
9-9899423 
9.9899148 



4.583 



4.616 
4.616 
4.6x6 
4..616 



10.0102789-^ 
10.01030682.6" 

10.0103346 2;6^- 
10.0103626^ -^^ 



10.0x03905 
10.0104185 



10.0106155 ^^ 
10.0106438 2.;,6 
10.0106721 ^^,g 



10,0107005 

10.0x07289 
10.0107573 



11.21 
11.21 
11.25 
11.25 
11.26 
11.28 



J1.3X 
11.31 

»-33 
11.35 
11.36 
11.38 



1.40 
11.41 
11.43 
11.45 
11.48 



10.0104465 
J 0.0 104.746 
10.0105027 
10.010530S 
X0.0X05590 
10.0105S72 



4.666 
4.650 
4.666 



9-9896932 9765.472 
9.9896654 97*64-845 
9.98963749764.218 
9.98960959763.589 
9.9895815 9762.960 



4.666 
4.683 
4-683 
4-683 
4.700 
4.700 



10.0107858 
10.0108144 
10.0108429 
10.0108715 
10.0109002 
10.01092S9 



4-713 
4.733 
4-733 



10.0109576 
10.0109863 
10,0110151 
10.0110440 
10.0110729 
[0.0111018 



10-oj 11307 
icon 1597 
1C.0111887 
10.0112178 
10.01 12469 
10.01I276I 



Co-lecants 



4.750 
4.766 
4.750 
4.766 
4.78S 
788 



9.98988739769.836 

9.9898597 — 

9.9898320 

9.9898043 

9.9897766 

9.9897489 



9.989721 1 



9773-544 
9772.928 

9772.3" 
9771.693 

9771-075 
9770.456 



10.20 
10.20 
10.2 
10.23 



9769-215 
9768.593 
9767.970 
9767.347 
9766.723 



9-98955359762.330 
9.98952549761.699 
9.98949739761.068 
9.9894692 9760.435 
9.98944109759-802 
9.9894128 9759-'68 



9.98938459758.533 
9.98935629757-897 
9.9893279 9757-260 
9.98929959756.623 
9.98927119755-985 
9.98924279755-345 



9.98921429754-706 
9.9891856 9754*065 
9.98915719753-423 
9.9^91285 975*-78i 
9.9S90998 9752.138 
9,9890711975^94 



'4.788 
4.788 
4.800 
4.816 
4.816 
4.816 



4,816 
4.833 
4,833 
I4.S50 
1.866 



9.9890424 9750.849 
9.9890J 37 9750.203 
9.98898499749-556 
9.98895609748.909 
9.9889271 974S.261 
9.98889829747.612 



9.988S693 9746.962 
9.9^8840- ^746.311 
9.98S8115 9745.66c 
9.9887S22 9745.062 
9.98S7531 J744-355 
9.9887239 )743i7_f 
L. bine 4. in 



9766.098 



10.25 

'0'»6 

ro.28T? 

10.30 

10.30 

10.31 



0-33 
10,35 
10.36 
10.38 
10.38 
10,40 



10.50 
10.51 
10.51 
10,55 
10.55 
10,56 



10.41 
10.43 
10.45 
10.45 
10.48 
10.48 



10.58 

10.60 

10.64 

io.6x 

10.63 

10.66 — 
17 
16 

15 
14 

'3 
12 

II 

10 



10.65 
10.68 
10.70 
10.70 
X0.71 
0.73 



XO.75 
10.76 
10.78 
10.78 
10.80 
10,81 



10.83 
10,85 
fo.85 
10.86 
1 0.0 



43 
42 

41 

40 
39 
38 
37 
36 

35 
34 
33 
32 

3? 

30 



M 
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'3 



DEGREES. 



M 



00249^511 



*3 

»5 
26 

*7 
28 

»9 
30 

3 

3» 

33 

34 
35i 

3'> 



1251.345 

. a55-»79 
2258.013 
2260.846 
^263.680 
2260.513 

2269.346 

1272.179 
^275.012 
1277.844 
2280.677 
228;.50i 

2286. 34r 
1289.1 

2x91.004 

2294.835 

2297.666 
1300.49 

2303^718 

2306.1^9 
2308:9^9 
2311.819 

1314.649 



39 
40 

4 
42 

43 
44 
45 
46 

47 
48 

49 

5C' 

S 

Si 

53 

2I 

55 

56 

57 

58 

59 

60 



N, Sine 



2320 loy 

2523.138 

2325.96 

2328.796 

2331.625 

^334>454 

2337.282 

2.340. lie 

2342.938 
2,345.766 
2348.594 
^.35''4^> 

2354.24? 

^357.075 
'.359.901 
2362.7^20 

^36S-555 
2.?68.38i 

2371.207 

a^74.033 
1376.859 
1379.684 

2382.51C 

23 S 8. 1.59 

2390.984 
2593.808 
2:96,633 

»399-457 

2402,280 

2405.104 
2407.927 
2410.751 

24 '3- 574 
2416 396 
2419.219 



9.351088c 



9.3526349 
9.353i»io 
9.3537264 
9,3542710 
9.3548150 
9-355358* 



9.3559007 
9.3564426 
9.3569836 
9.3575140 
9.35S0637 
9 358^027 



L. Sine 



91.15000 
91.01666 
90.9000c 
9C.76666 
90.66666 
9Q.53333 
90,41666 
90.31666 



9.3591409 

9»J596783 

9.3604J 

9.3607515 

9.3612 

9.^618217 



54 8 



870 8 



3613558 
36288^92' 
3634219 
3639539 
3644852 
3650' " 



3655438 
3660750 
3666036 
36713K; 
3676587 
3681S53 



5? 88 



9.363711) 
9.3692363 
9.3697608 
9.3702847 
9.3708079 
9-3711104 



9-3718523 

9-37»3755 
9.3728940 

9-3734«39 
9.3739331 
9j3714 5»7 

9 
9 



3749696 
37 54". 6? 
3760034 
3765194 
3770347 



3780535 

3785:67 
,3790894 
3796015 
3801129 
38062 '?7 



3811339 
3816434 
3€2i523 
3826605 
3831682 
3836752 



Co fines 



Dirf" 



I fee. 



Co-iecants. 



0.6479110144454.115 



9o.l64^L°-j4^4 
o6666"°-64i^7<0 4 



90.06666 
89.95000 
8983333 
89.70000 
89.60000 

9.48333 
89.35C00 
"9.25000 
89.11666 

89.0166^ 
S8. 90000 
58.78333 
38,66666 
88.55000 
"43333 

88.33333 

88.ZOOOO 
88.10000 

«7.98333 
87.86666 
'<7.76666 

^7.63333 
-^7.53333 
87.41666 
S7. 31666 
87.20C00 
87.08333 



86.9833 

86.S6666 

86,7^coc 

86.6500 

86.5333 

8643333 

S6.3166C 

86,10000 

86.10000 

S 6.0c 000 

^5.88333 
S5. 76666 



85.66666 
S5.56666 
85.4500c 
85.35000 
85-»3333 
85-'33^3 



S-<'3333 
84.91666 
S4.81666 

84.70000 
84.61666 
84.500Q0 



0.6473651 
0.6468190 
0.6462736 
0.6457190 
0.6451850 
0.6446418 



0.6440993 
0-6435574 



0,6419363 
0.6413973 



0,6408592 
0.6403215 
0.6397846 
0.6392485 
0.6387130 
0.6381783 



0.6376442 
0.6371108 
0.6365781 
0.636046] 
0.635514S 
0,634984^ 



0.634454a 
0.6339250 
0.6333964 
0.6328685 
0.6313413 
0.6318147 



0.63128S9 
0,6307637 
0.6302392 
0.6^97x53 
0.6191911 
0.6186696 



0,6181477 
0,6276265 

Q. 6271060 

0.61^586 

0,6260669 

0.6255483 



0.6250304 
0.6145132 
0,6239966 
0.6234806 
0,6229653 
0.6214507 



0.6219367 
0.6214233 
0.6209106 
0,6203985 
0,6198871 
0.6193763 



0.618866] 
0.6183566 
0.6178477 
0.6173395 
0.6168318 
0.6163248 



N.L»itt 



1 Itc. 



44398.17b 
44342.3X2 
44286.731 
44*3^**4 

44'75»859 
44110.637 



44065,556 
44010.616 
43955-817 

43846.638 ^'''•^ 

4379^-^57 



43738.015 
43683,910 

43^5^9^943 
43576.1 

435".4»9 
43468.861 



434' 5*438 
43361.150 
43308.996 

43*55-977 
43203090 

43'5o>336 



43097.7 '5 
43045.125 
41992.867 
42940,640 
42888.543 
42836^576 



4*7^.73^ 
42733.0*9 
42681.449 
42629.996 
42578.671 
42527.474 



42476.402 
42425.457 
42374.6^7 
4232^.943 
42273,373 
422ii,9z8 



41172.606 
41122,408 
41071,333 
41021.380 

4T97X.S4'9 
41932*840 



41873.252 
41823.785 

41774.438 
41725.210 
41676,107 



41578.143 
415*9,491 
41480.856 

4'432>339 
41383.939 

4'335.65S 



L. Sec. ' N. Sec. 



N.lan.N.D 



2308.682 



931.3166 

919.9000 
927.3164 
925.1160 

922.75'^ 
9ZO»366C 

918.016 
915.6666 
3166 
91C.9S35 
908.6666 
906.3500 



311.746 
2314.811 

M«7-87Hr 
320.941 

2324.007 
317-073 



904.0333 
901.7500 
-599.4500 
S97. 1066 
894.9C00 
89*'6333 
890.3833 
888.1333 
885.9000 
883.6500 
881.4500 
879*1113 



877.0166 - o- o 

874833^*5^3.485 

872.6n3*59i-56o 



871.6333 
870,4500 
868.1833 
866.116^ 

863,9666 
861.8166 
859.6666 
S57.5500 
855.4166 
^53-^833 



816.4666 

824,4500 

812,4500 

810.4666 J., 

818.4666*471.663 

41627.114^,5^^^5^474.750 



812.5333 
810.5833 
S08.6166 
806,6666 

804.7333 



I fee. 



fT4o 
207 
*74 
-.iy-342 
2342.4 

U5-479 
2348.548 
2351.617 

354.GS7 

2357-758 
2360.829 

2363. QOO 
2366.971 
2370.044 
1373.116 
2376.189 
2379,262 
2382.336 



2585.410 



2394.635 
2397.711 
2400.788 



2403 864 
2406.942 
2410.019 
413.097 
1416.176 
^419.255 



551.2000 

849.0833 
847,0000 
844.9COO 
S42.S333 
^40.7500 

S38.7OCO 
S36.6333 
834*5833 

S3i,5<oo 
830.5166 *453.'5> 

828.4833 '^^^^^ 



2422.354 
2425.414 
2428.494 

243»«575 
2434.656 

2437-737 
2440.819 
2443.902 
2446.984 

2450.068 



2459.310 
2462,405 
1465.491 

2468.577 



1480.915 
2484.023 
2487.102 
2490.191 
2493.180 



Tan. 



9.3633641 



9,3639401 

9*364S'55 
9.3650901 
9.365664J 
9.3662374 
9.3668100 



9.3741930 

9*3747563 
9 3753190 
q. 3758810 
9.37644^3 
9.3770030 



9.3673819 
9.3679532 
9.3685238 

9-3690937 
9.3696629 
9.3701315 



[ fee 

96.00000 
95,90000 
95,76666 
95.66666 
95,55000 
95-43333 



9.3707994 
9.3713667 

9.3719333 
9.372499 
9.3730645 
9.3736291 



9.377563" 
9.3781115 
9.3786813 

9.379»394 
9.3797969 
9.3803537 



93*98333 
93.8833s 
93.7833'^ 
93.6666c 
93,55000 
93,4500c 



9.380910c 

9.3814655 
9.3810105 
9.3815748 
9.3831285 
9.3836816 



9.3842340 
9-3847- 5' 
938^37<^ 
9*38^87^ 
9,3864376 
9.3869S69 



9-3875356 
9.3880837 
9.3886312 
9.3891781 
9.3897244 
9 3902700 



9.3908151 

9.39'3595 
9.39J9034 
9.3914^ 
9.3919893 
9 39353^3 



9.3940727 
9,3946136 
9.3951538 
9 3956935 
9.3961316 
93967711 



Co* tangents 



Diff. 



95.31666 
95,21666 
95.1COC0 

94>98333 
94,8666b 
94.76666 



94.650C0 
94,55000 

94.43333 
94.3166 
94.21666 
94,1000a 



6c 



52 
5» 
5- 
49 
■tj 

47 
46 
45 



93.J50C0 
93**333 5 
93.'3333 

93,01 66f 
a2.9i66t 
91.80000 



92.71666 

9*58333 
91.5000c 

92.38333 
92.28335 
92^18333 



92.0666^ 
91.96666 
9X.86666 
91.76666 
91.66666 
91.55000 



91.45QOG 
91,35000 
91,25000 
91.1500C 
91.050C0 
90.93333 



90.85000 

90.73333 

.65000 

90,53333 
90.45000 

90-33333 



90.13333 
90.15CC0 
90.03333 
99-9 500c 
'<9 850C0 
59.7^000 



M 
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13 



DEGREES. 



fSi 



Co- tangents. 



0.636635943314^759 



9 
10 

XI 

iz 

'5 
16 

17 
j8 

19 

3.0 



^3 

M^ 

25 

26 

2 

2S 

29 



32 
33 
34 
35 
3^ 
37 
3« 
39 
40 

41 

ir 

43 

44 

45 
46 

47 

48 

49 
50 
51 
52 
53 
?f 
55 
56 

i^ 

59 
60 



(X6360599 
0^354845 
C.6349C99 

0-6343359 
0.6337626 

o.633ic)cc 



43*57-347 
43200.079 
43142.955 
+3085.974 
43029.136 
4^97^-440 



0.6326181 
0.632046S 
0.6314762 
0.6309063 
0.6303371 
0.6297685 



0.6292006 
0.62S6333 
0.6280667 
0.6275008 
C.6269355 
C.6263709 



42915.885 
42359.472 
42803.199 
42747.066 
42691.072 
42635.218 



NJ)iff. 
I fee. 



42579.501 
42523.923 
42468.482 
42413.177 
42358.009 
42302.977 



0.6258070 
0.625243^ 
0.6246810 
0.624Z190 
0.6235577 
0.6229970 



42248.080 
42193.318 
42138.690 
42084.196 
42029.835 
71975.606 



0.6224369 
0^6218775 
0.6213187 
0.6107606 
0.6201031 
0.6196463 



41921.510 
41867.546 
41813.713 
41760.011 
41706.440 
41652^998 



0.6190900 
0.6185345 
C.6179795 
0.6174252 
0.6168715 
0.6163184 



41 599-^8 5 

41546.501 
41493.446 
41440.519 
41387.719 
41335.046 



0.6157660 
0.6152142 
o.6r4t630 



0.6124644 
0.6119163 
0.6113688 
0.61082x9 
0.6102756 
0.6097300 



0.609 ] 849 
0.6086405 
0.6080966 
0.6075534 
0.6070107 
0.6064687 



0.6059275 
0.6053864 
0.6048462 
0.6043065 
o.6o3767<; 
0.603221^^ 



L. 7 



ang. 



956.866 

954.466 

952.066 

9,49.683 

947.300 

944-933 

942.655 

940.2 1 6 

937.883 

935-55^ 

933 
930*900 

928.616 

926.300 
924.016 

921.750 
919.466 
9-17.200 



41282.499 
41230.079 
41177-784 



875.786 
873.666 
871.583 
869.500 
^ 867.416 
11221^19 1865.333 



0.6141 124 41125.614 
0.61-3 5624 41073.569 
0.61^0131 



40969.852 
40918.178 
40866.627 
40815.199 
40763. S92 
4^712.707 



40661.643 
40610.700 

40559-877 
40509.174 
40458.590 
40408.125 



40357-779 
40307.550 
40257.440 
40207.446 
40157.570 
40107.809 



N.'lang 



914.950 
912.700 
910.466 
908.233 
906.050 
903.816 



901.60a 
899.416 
897.216 

895-033 
892.683 
890.700 
888.550 
886.400 
884.250 
8^2.116 
8S0.000 
877.883 



863.283 
861.233 
859.183 

S57-'33 
855.116 
853.083 



851.066 
849.050 
847.050 
845.050 
843.066 
841.083 



839^x00 
837.150 
835.166 
833.233 
831.266 
829.35c 



N.Sec. 



N.D. 



0263.041 



0263.731 
0264^421 
0265.113 
0265.806 
0266.499 
0267.194 



0267.889 
0268.586 
0269.283 
0269.982 
0270.681 
0271.381 



11.50 
11.50 
J1.50 

11.55 

11.55 
11. 58 



0272.082 
CJ272.785 
0273.488 
0274,194 
0274.897 



0276.310 
0277.01^ 
0277.727 
0278.437 
0279.148 
0279.860 



0280.573 
0281.287 
0282.002 
0282.717 
0283.434 
0284.152 



0284.871 
0285.590 
0286. 31X 
0287.033 
0287.755 
0288.479 



0289.203 
C2S9.929 
0290.655 
0291.383 
0292.111 
0292.840 



0293.571 
0294.302 
0295.034 
0295.768 
0296.502 
0297^237 



0297.973 
0296.711 
0299.4419 
0300.188 
0300.928 
0301.669 



0302.41 1 
0303.154 
0303.898 
0304.643 
0305.389 
0306.136 



I fee. 



11. 5S 
11.61 
11.61 
11.65 
11.65 
11.68 



11.68 
11.71 
11.71 
11.73 
11.75 
11,76 



11.76 
11.80 
11.81 
11.86 
11.85 
11.86 



J1.85 
11.90 
11.91 
11.91 
11.95 
11.96 

II 

12.01 

12.03 

12.03 

12.06 



12.06 
12.10 
12.10 
12.13 
12.13 
12.3 

127l8 

12.18 

12.20 
12*23 
12.23 
12.25 
<2.T6 
1 2. JO 
12.30 
12.31 
12.33 
12.35 



12.36 

'2.39 
12.40 
12.41 
12.43 



L. Sec. 



10.01 1276 r 



10.0113053 
10.0113345 
10.0113637 
10.0113930 
10.0114224 
10.01 14518 



10.0114812 
10.0115106 
10.0115401 
10.0115697 
10.0115992 
10.0116288 



4.866 9 

4.866 " 

4.866 

4.883 

4.900 

4-900 



JO.0116585 
10.0116882 
10.011717^ 
10.0117477 
10.0117775 
10.0118073 



4.900 
4.90Q ] 
4^1 ' 

4-^33 
4.91 

4-933 



4.950 
4950 
4.950 
4.966 
4-966 9 



10.0118372 
io.on867'i 
10.0118971 
10.6119271 
10,011957-1 
10.0119872 



10.0120173 
10.0120475 
10.0120777 
10.0121079 
10.0121382 
ioioi2i685 



10.0121988 
10.0122292 
10.0122596 
10.0122901 
10.0123206 
10.0123512 



10.0123817 

10.0I24I24 

10.0124430 
10.0123737 
10.0125045 
10.0125352 



10.0125661 
10.0125969 
10.0126278 
10.0126587 
io.oii6897 
10.0127207 



10.0127518 

10.01x7829 

10.0128140 

10.012845 

io.0128764 

10.0129076 



10.0129389 
10.0129702 
10.0130016 
10.0130330 
10.0130644 
10.0130959 



Co^i'ecants. 



DifF, 



I feCc 



4-9^ 



5.050 
5.066 
5.083 
5.083 
5.10Q 
5.083 



5.011 



33 
50 
50 
66 
66 9" 



83 



83 
83 
83 
5.200 
5.216 
5.216 



5.216 

5-*33 
5.234 
5.250 
5.250 



Co. fines. 



9.9887239 



,9a86947 
9.98^6655 
9.9886363 
9.9886070 
9.9885776 
9.9885482 



9743.046 
9742.390 

9741-734 
9741.077 
9740.419 
9739-760 



9.98S5188 
9.9884894 

9884599 
9.9884303 

988400S 
9.988371 2 

9-988341! 
9.9883118 
9.9882821 
9.9S82523 
.9882225 
9.9881927 



9743-70/ 



9739.XOG 
9738.439 
9737,778 
9737.116 
9736.453 
9735-789 



9735.124 
9734^59 
9733-793 
9733-»25 
9732.458 
973'-789 



9.988162819731.1x9 



9.9881329 
9.988x029 
9.9880729 
9.9880429 
9.9880128 



9.9879827 
9.9879525 
9.9879223 
9.9878921 
9.9878618 
9-9M315 



9727.084 
9726.409 
9725.733 
9725.056 
9724.378 
9723-699 



9.9878012 
9.9877708 
9.9877404 
9.9877099 
9.9876794 
9.9876488 



9.98^6183 
9.9875876 
9-9875570 
9.9875263 
9.9874955 
^.9874648 



9-9874339 
9.9874031 
9.9873722 

9-9873413 
9.9873103 
9.9872793 



9.9872482 
9.9872171 
9.9871860 
9.9871549 
9.9871236 
9.9870924 



9730-449 
9729-777 
9729.105 
9728.432 
9727-759 



9723.020 
9722.339 
9721.658 
9720.976 
9720.294 
9719.610 



9718.926 
9718.240 

9717-554 
9716.867 
9716. r8o 
97^5-49' 



9714.802 
9714.112 
9713.421 
9712.729 
9712.036 
97"-343 



9710.649 
9709.953 
9709.258 
9708.561 
9707.863 
9707-165 



9.9870611 9706.466 
9.9870298*9705.766 
9.98699^*9705.065 
9.9869670I9704.363 
9.9869356'9703.66i 
9.9869041 9702.957 

L. Sine 'N. binr 



fee. 



l[.o9i 
093 
093 
095 
09C 
09S 

00 
ox 

01 

03 

05 
06 



6^ 

59 
58 
57 
5« 
5^ 
^ 
53 
52 
51 
50 

49 
48 



"8*2 

,)46 

45 
44 
43 



6i! 
41 
40 

39 
38 

'37 



25 
26 
28 
30 
31 

iiz 
35 
35 
36 
36 
140 

i° 
43 
43 
45 
45 
48 
48 



S6 

35 

34 

33 
32 

f3» 
30 

29 
28 

27 
16 

a5 

i3 
22 
21 
20 
19 
18 

17 
16. 

M 

14 

?3 
12 

II 

10 

9 

8 



^i 



76 D E G RE E S. 



H D E G R E E S. 



rTTl 



TTU 



MN. Sine 



2422.041 
2424.863 
2427.685 
2430.507 

2436^50 



2455.894 
2458.713 

^61.533 

1464.352 

2467.171 

18 2469.990 



*3 

; '4 

16 

;-»7 



'9 

aop475 

2 

22 

»3: 

»4 



»5 
26 
27 



37 
38 
39 
40 
4' 
4« 



49 

50 

51 

5a 

S 

54 

55 

5^ 

57 

58 

59 

60 



a4'9'V9 



2438.971 
2441.792 
2444.613 

2447-433 
2450.254 

M53'074 



2472.S09 
627 

i47«-445 
2481.263 
2484.0S1 
2486.899 



2489.716 
2492.533 

*495-35o 

167 

2500.984 

2503.800 



28 2498. 

30 

S« 

3* 
33 

34 
35 
36 



2506.616 
2509.43a 
2512.24S 
2515.063 
2517^79 
2520.694 



2523.50S 
2526.323 
2529.137 
2531.952 
2534.766 
^537-579 



43 

442543 

45 

46 

47 

48 



2540.393 
206 
2546.019 
2548,832 
2551.645 
2554458 



2557.270 

2560.08 

2562.894 

2565.705 

2568.517 

2571.328 



2574.139 
2576.950 
2579.760 
2582.570 
2585.381 
2588.1^0 



9-3836752 

9.3841815^ 

9.38468733 

9.3851924 

9.3856969 

9.3862008 

9.3867040 



9-3931905^ 
9.39368523, 

9.394*794 
9.3946729 
9.3951 
9.3956581 



L. Sine 



9.3872067 
9.3877087 
9.3882101 
9.3887109 
9.3892111^ 
9.3897106 



84.383. 
4.300 
84.183 
84.083. 
83.983 
83.886. 



9.3902096 

9.3907079 
9.3912057 
9.3917028 

9.3921993 
9.3926952 



9.3961499 
9.3966410 
9.3971315 
9.3976215 
9.3981109 
9.3985996 



82.550 
"2.450 
S2.366 
82.2(0 
"2.150 
82.0JO 



9.3990873 

9-3995754 
9.4000625 
9.4005489 I 
9-40*0348 
9.4015201 



■ 9.4020048 
9.4024889 
9.4029724 

9-4034554 
9.4039378 
9.4044196 



9.4049009 
9,4053816 
9,4058617 
9.4063413 
9.4068203 
9.4072987 



9.4077766 
9.4082539 
9.40S7306 
9.4092068 
9.4096824 
9.4101575 



9.4106320 
9.41 1 1059 
9.41 15793 
9.412(3522 
9.4125245 
9.4129962 



Co-dnes 



Diff. 



1 fee. 



83.783 
83.666 
83.566 
83.466 
83.366 
83.250 



83.166 
83.050 
82.966 
82.850 
82.750 
82.650 



81.966 
81.850 
81.750 
81.666 
81,566 
81.450 

81,366 
81.266 
81.183 
"1.066 
80.983 
80.883 



80.783 
80.683 
80.583 
80.500 
80.400 
80.300 



80.216 
80.116 
80.016 
79-933 
79.833 
79-733 



79.650 
79-550 
79-450 
79.366 
79.266 
79.'83 



79.008 

78.983 
78.900 
78.816 
78.716 
78.616 



Co-fccants 



0.6163248 



0.6158J85I41287 

0.61531 

0.614807614 

0.6143031 

0.61 

0.6 J 32960 



487 

1239.435 

1191.498 

41143.675 

37992J41C95.967 

41048.374 



41000.893 

340955.526 

789940906.272 

40859.130 

"12.100 

894I 40765. 181 



0.6127933 
0.612291 
0.611 
0.611289 
0.6107889 408 

O.6l02~ 



0.6097904 
0.6092921 



40718.374 

40671.677 
0^6087943 40625.091 

40578.615 
40532.249 

0.6073048 40485.992 



0.6068095 
0.6063148 
0.6058206 
0.6053271 



40439.844 
40393.804 
40347.872 

40302.048 

0.6048342 40256.332 

40210.722 



0.6043419 



0.6038501 
0.6033590 
0.6028685 
0.6023785 
0.6018891 
0.6014004 



0.6009112 
0.6004246 

o«5999375 
0.5994511. 

0.598965.2 
0.5984799 



0.59799$*, 
0.5975111 
0.5970276 
0.5965446 
0.5960622 
0.5955804 



0.5950991 
[0.59461&4 
0.5941383 
0.5936587 

0.5931797 

0.5927013 



0.5922234 
0.5917461 
0.5912694 
0.5907932 
0.5903176 
0.589842c 



0.5893680 
0.5888941 
0.58S4207 
0.5879478 

0.5874755 
0.5870038 



L. Sec 



4i33S*<^55 



802.800 ,^^^ 

800.866 !t?? 
798.950 
•97.05c 
795-133 

793.2i_6 

791.350 

789.450 
, .'87.566 
[178 5.700 

783.833 
781.983 



40165.219 
40119.823 
40074.532 
40029.347. 
39984.267 
39939.292 



39894.421 
39849.654 
39804.991. 
39760.431 
39715-975 
39671.621 



39627.369 
39583.219 

39539->7« 
39495.224 

39451-379 
39407.633 



39363.988 
39320.443 
39276.997 

39233.651 
39190.403 
39147.254 



39104.203 
39061.250 
39018.395 

38975.637 
38932.976 
38890.411 



38847.943 
38805.570 
38763.293 
38721.112 
38679.025 
38637.033 



N.Sec. 



N.DifF 



(tc. 



2496.370 
.460 
2502.551 
2505.642 
2508.734 
2511.826 



780.116 
778.283 

776.433 
774.600 
772.766 
770.950 

769.133 

767.333 
765.533 
763-733 
761.933 

760.1 66 

758.338 
756.600 
754.850 
753-083 
751.333 
749-583 



2533.484 
2536.580 
2539.676 

254^-773 
2545.870 
2548.968 



2552.066 
2555.165 
2558.264 
2561.363 
2564.463 
2567.564 



747.850 
746.*! 1 6 

744-383 
742.666 

740.933 
739-»33 




717-516 

715.883 

714.250 

712.633 

711.01 

709,41 



707.800 
706.283 
704.616 
03.016 
701.450 
699.866 



2493.280 



2514.919 
2518,012 
2521.106 
2524.200 
2527.294 
2530.389 



2570.664 
2573.766 
2576.868 
2579.970 
2583.073 
2586.17b 



2589.280 
2592.384 
2595.488 
2598.593 
2601.699 
2604.805 



2607.911 
2611,018 
2614.126 
17.234 
2620.342 
2623.451 



2626.560 
2629.670 
2632.780 
2635.891 
2639.C02 
2642.114 



2645.226 
2648.339 
2651.452 
2654.566 
2657.680 
2660.794 



2663.909 
2667.025 
2670.141 
2673.257 
2676.374 
2679.492' 



I lec. 9.396771 



1.500^-3973089 
coo 9-3978463 

1.5" ^-3983830 

^6^-3989191 

%. 9.3994547 

, ^:jf 9.3999896 



1.55c 
1.550 
1.566 
.566 
1.566 
1.583 



9.4010578 
9*40159^0 
9.4021237 
9.4026558 
9.4031873 



9.4037182 



9.4063644 ... .^Ja- 



i.'633 



9.406S919 



i.65o^-4^74i89g;j; :i4c 
,.6^,9.407945315'] 1 39 

-^ 9.4089965-^ J ,3: 
9.409521a !^5'5''°J3^ 

-^— — 874.500 ,^- 



1.666 

'•7°°'.LJo2°!7»-666,» 

; 1.700 



9.4105690 
9.4110921 
9-4116146 



1.716 



i.8co 
1.800 
1.800 
1.816 



L. Tan. 



Tsnr 



ifec. 



896.333 

895.666 
894,500 

893.50C 
892.666 

891.500 



^t'?i!^c8i^:6r6 



871.833 
870.866 



■•"S?'lJ:ii;-sti. 



1789 



■•7"m 9l^f"°f 

, :5^^.4H73S3 tt: i 

W66'"*'*S** 8676661*3 
■•7*3»:t:$!!«?86,.833ln 



9.4173265 
9.41784:25 
9.4J835S0 
9.4188729 



7.8T6 9-4^93874 



9.4I990I3 
9.4204146 



1.833 
1.833 

Il86B9-^*'439»|8-' 8-^13 
,.86(b±ili5i5^53;|?Ji3 



9.4209275 3>j-|r^ 

9.4214398 «?t1" 



7772 9.4224628 ~ 

1J< 9.4229735 !52.«66 

'•»^S.423ii]8 851.166 

^•9<'S4239935!5°-5^° 
^•9^^.424^026849.500 

''9o; t44^„, 848.500 

.916-2^ 3 847.833 

'•933^;J*|^l^t846.S33 
'•933 ;4:,65342 846.166 
'•933 ;,^,7^^^8 845.166 
' 844.33-, 
;.50c 



"•^1^9-4275460844- 
'•966^.^J54 3^^^ 



Co- tangents 



S89.666 
888.666 
887.833 
886.833 
885.8':3 



880.166 ll 
879.166-^' 



86 1.000' 
860.000 
859.166 
858.166 



857.500 
856.500 
855.500 



842.66^ 



M 



7S D E G R E E S. 
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Co-tangents. |N.DifF N. Sec. |N.D. 



DiS 



M 



39 
40 

4' 
4a 



|ivi 



0.6032289 



40107.8C9I 1 I'ec. 



4005S.165 
0.6011537 40008.636 
39959.223 
39909.924 
39860.739 
398ii.6()9 



0.60269x1 



0.6016170 
0.6010809 
0.6005453 
0.6000104 



0.5994760 
0.5989422 
0.598409c 
0.5978763 

0-597 344» 
0.5968127 



0.5962818 

o-59575'4 
0.5952216 
0.5946924 
o-S94>637 
0-5936356 



0.5931081 
0.5925811 

0-59*0547 
0.591528b 
0.5910035 
0.59047 8 9 



0.5899546 
0.5S94310 
0.5889079 
0.58&3854 
0.5878634 
0-5873419 



0.5868211 
0.5S63007 
0.5857809 
0.5852617 
0.5847430 
0.5842248 



0.5857072 
0.5831901 
0.5826735 
0.5821575 
0.5816420 
0.5811271 



0.5806126 
0.5800987 
0.5795854 
0.5790725 
0.5785602 
0.5780485 



0.5775372 
0.5770265 
0.5765162 
0.5760065 

0-5754974 
C.5749887 



0.5744806 
0.5739729 
0.5734658 
0.5729592 
0.5724531 
0-57 '9475 



L Tang. 



39762.712 
39713.868 
39665.137 
39616.518 
^9568.011 
395'9-6'5 



827.400 
825.483 
823.550 
821.650 
I 9-750 
8i7»833 
815.95c 
814.066 
811.183 
8io.'3i6 
808.450 
806.60c 



39471-331 
3942 3-J57 
39375.094 
39327.141 
39279.297 
39it3'-563 



39183.937 

39136.420 

39C89.0 

39041.710 

38994.516 

38947-429 



38900:448 

38853.574 
38806.805 
38760.14'z 
38713.584 
3S667.13 



38620.7^2 

38574.537 
38528.396 
38482.35S 
38436.424 
38390.391 



38344.861 
38299.233 
38253.707 
38208.281 
38162.957 
38117-733 



38072.609 
38027.585 
57982.661 

37937-835 
37893.109 
3784J5.481 



10306.136 



I lee. 



10.0130959 



10306.884 
10307.633 
10308.383 
10309.134 
10309.886 
10310.639 



804.733 
802.^00 
801.050 
799.216 
797.400 
795-566 
793.766 
791.950 
790.150 
788.350 
786.566 
784-7^3 
783.016 
781.233 
779-485 
777'7it> 
775-966 
774.216 



772-483 
770.750 
769.016 
767.30c 
765.566 
763.8^3 

762.166 
760.466 
758.766 
757.10C 
755.40c 
753-733 
752.066 
7 50.400 

748.733 
747-^oc 

745-433 
743'8oo 

742.166 



3j.8c3.951 

37759-5^9,,^ ,,, 
377i5-'»S'5 7^°-533 
37670.947 738-900 
37626.^07 



37582.763 



37538.815 
37494-965 
3745»-207 
37407-546 
37363.980 
37320.508 



N.Ta 



37.30c 
735.666 
734.066 

732.466 
730.866 
729.266 
727.683 
726.10c 
724-533 



0311.393 
10312.147 
10312.903 
10313.660 
10314.418 
10315.177 



10315.936 
10316.697 

103I7-459 
10318.2^2 
10318.985 
10319.750 



10330.516 
10321.282 
10322.040 
10322.S18 
10323.588 
10324^59 



10325.13c 
10325.903 
10326.676 
10327.451 
10328.227 
10329.003 



10329.781 
10330.559 

'033»-339 
10332.119 
10332*901 
'0333-683 



10334.467 
10335.251 
10336.037 
10336.823 
10337.611 
10338.399 



I0339»i88 
10339.979 
10340.770 
10341.563 
10342.356 
'0343-15' 



10343.946 
10344.743 
10345.540 
10346.338 
10347.138 
10347.938 



10348.740 
10349.542 
10350.346 
10351.150 

«035»-955 
10352.762 



2.433 
2,483 
2.500 
2.516 
2.533 
2.550 



2.566 
2.566 
2.600 
2.616 
2.^63 
2.650 



2.65.0 
2.683 
2.700 
2.716 
2.716 
2.750 



2.766 
2.766 
2.800 
2k8oo 

2.833 

2.850 



2.850 
2.883 
2.883 
2.916 

2.933 

2-933 



2.966 
2.966 
k 3.000 
3.000 
3-033 
3-033 



3.966 
3.066 
3.100 
3-100 

3.133 
3-^33 



3.? 50 
3.183 
3.183 
3.216 
3.216 
3-250 



3.250 
3.283 
3.283 
3.300 
3-333 
3'333 



3.366 
3.366 
3.400 
3.400 
3.416 



L. Sec. 



10.0131274 
10.0131590 
10.0131906 
iou:>i 32222 
10.0132539 
10.0132856 



1 ffC. 



9.9869041 



10.0133173 
10.0133491 
10.0133809 
10.0134128 
10.0134447 
10.0134767 



5.250 
5.266 
5.266 
5.266 
5.283 
5.283 



9.9868726 

9.98684] 

9.9868094 

9.986777S 

9.9867461 

9.9867144 



10.0135087 
10.0135407 
10.0135727 
10.0136048 
10.0136370 
10.0136692 



10.0137014 
10.0137337 
10*0137660 
IQ.0137983 
10.0138307 
10.0138631 



10.0138955 
10.0139280 
10.0139606 
10.0139931 
10.0140258 
10.0140584 



10.0140911 
10.0141238 
10.0141566 
10.01418^4 
10^)142223 
10.0142551 



10.0142881 
10.0143210 
10.0143540 
10.0143871 
10,0144202 
10.0144533 



10.0144865 
10.0145197 
10.0145529 
10.0145862 
10.0146195 
10.014^529 



10.0146862 
10.0147197 
10.0147532 
10.0147867 
10.0148202 
10.01485-^8 



.10.0148S75 
10.0149211 
10.0149548 
10.0149886 
10.0150224 
10.0150562 



Co fircancs. 



5-283 
5.300 
5.300 
5.316 
5.316 
5-333 



5-333 
5*333 
5-333 
5.350 
5.200 
5.200 



5.200 

5-383 
5.383 
5.383 
5.400 
5.400 



5.400 
5.416 

5433 
5.416 

5-43P 
5.416 



5.430 
5.430 
5.466 
5.466 
5.483 
5^.66 



5.500 
5.483 
5-500 

5-51 

5.516 

5.516 



5.533 

5-533 

5-533 

5^550 

5-550; 

5.566 



5-550 
5.583 
5-583 
5-583 
5-583 
5.60G 



5.61C 
5.600 
5.616 
5-633 
5.633 
5-633 



Co-fines. 



N.D. ffi 



9702.957 



9702.253 
c 9701.54b 
9700.842 
9700.1 3 G 
9699.428 
9698.:- 



9.9866827 
9.9866509 
9.9866191 
9.9865872 

9-9865553 
9-9865233 



9.9864913 

9.9864593 

9.9864273 

9-986395 

9.98636.30 

9.9863308 



9.9862986 
9.9862663 
9.9862340 
9.9862017 
9.9861693 
9.9861369 



9.986 104 5J9685 

9.9860720 

9.98603949683, 

9.9860069 

9.9859742 

9.9859416 



19 



9.9857119 
9.9856790 
9.9856460 
1.98561x9 
9.9855798 
9-9855467 



9.9855135 
9.9854803 
9.9854471 
9.9854138 
9.9853805 
9-985347 



9.9853138 

9.9852803 

9.9852468 9666. 

9.9852133 

9-98517989664 

9.9851462 



9.985112c 
9.9850781 
9.9850452 
9.9850114 
9.9849776 
9.984943^ 



L. iiine 



9698.01 

9697.301 

9696.591 

9695.879 

9695.167 

9694.453 



9693.740 

9693.02 

9692.309 

9691.593 

9690.875 

9690.157 



9689.438 
9688.719 
9687.998 
9687.277 
9686.555 
9685.832 



.108 
9684.383 
"658 
9682.931 
9682.204 
9681.476 



9.9859089 

9.9858762 

9.98584349679.288 

9.9858106 

9.9857777 

9.9857449 



9680.748 
9680.018 



9678.557 
9677.825 
9677.092 



9676.358 
9675.624 
9674.888 
9674.152 
9673.415 
9672.678 



9671.939 
9671.200 
9670w^59 
9669.718 
9668.977 
9668.234 



9667.490 

9666.746 

00 1 

9665.255 

.. -508 
9663.76 



9663.012 

^662. 263 

9661.5 

9660.762 

9660.011 

» 659.25^ 

N. Sine 



iec. 



'-73 

1.75c 

1.766 

1.76C 

1.800 

1.80G 



1.816 
1.833 
1.833 
1.866 
1.86C 
.1.9CC 

1.916 

'•933 
1.933 
1.966 
1.966 



1.983 
1.983 
2.016 
2.016 
2.033 
2.050 



2.066 
2.083 
2.083 
2.116 
2.116 
2-133 



2.133 

2.166 
2.166 
2.183 

2.2CO 
2.216 



2.23 

2.233 

2.266 

2.266 

2.283 

2.283 



2.316 
2.316 
2.35c 
2.35c 

2.350 
2.363 



2.6o< 
2.60c 

2.416 

2.43 

2.45c 

2-450 

2483 
2.483 

2.50c 

2.5IC 

2.516 

2-550 



75 DEGREES. 



15 DEGREES. 



MfN. feinejN. L. Sin€ 



2588.190 



2591.000 
593.810 
2596.6x9 
2599.418 
2602.237 
2605.045 



2607.853 
2610.662 
2613.469 
2616.277 
2619.085 
621.' 



9 
10 
II 
12 

j^ 2624.699 
1^2627.506 
1512630.312 
i6;i633.ii8 
2635.925 
2638.730 



17 
ll 
«9 

20 
21 
22 
23 
24 

^5 
26 

27 
18 
29 



2641.536 
2644.342 
2647.147 
2649.952 
2652.757 
2655.561 



65S.366 
2661.170 
2663.973 
2666.777 
2669.581 
2672.384 



31-675.187 
32 1677.989 
2680.792 



37 
38 
39 
40 

4« 



6S3.594 
26S6.396 
26S9.19S 



2692.000 
2694.801 
2697.602 
2700.403 
2703.204 
7^^ 2706.004 



^■|27o8.8o5 

^'2711.605 

J2714.4Q4 

^^,2717.204 

^y]2720.003 

^3* 2722.801 



49 a7»S-6of 
5o;a7»8.40t> 
5,2731.1981:5 



2733-997 
2736.794 
2739-59^ 



274X.390 
2745.187 
2747-984 
^750.78'^^ 

^753-57' 
^7S6-37' 



if. 



9.4190795 
9.4195436 
9.4200073 
9.4204704 
9.4209330 
9.421395c 



9^.218566 
94223176 
9.4227780 
9.4231380 
9.4236974 
9.424156^ 



^ 



9.4129962 



9.4134674 
9.4139381 
9.4144082 
9.4148778 
9.4153468 
9.4158152 



9.4161831 
94.167506 
9.4171174 
9.4176837 
9.4181495 
9.4186 14}< 



9.4146147 
9.4^50716 
9.4155199 
9.4159867 
9.4264430 
9.4268988 



9.4273541 
9.4278089 
9.4181631 
9.4187169 

a.429'70' 
9.4296228 



Diff. 



78.533 
78.450 

78.350 
78.266 
78.166 
78.066 



78.000 
77.900 
77.800 
77.716 
77.633 
77-55° 
77.450 
77.350 
77.^83 
77.183 
77.100 
77.033 



76.933 
76.8^3 

76.733 
76.666 
76.566 
76.483 



76.400 

76.316 

76.1 

76.133 

76.050 

75.966 



9.4300750 
9.4305267 
9.4309779 
9.4314286 
9.4318788 
9.4323185 



75.9H 
75.800 
75.700 
75-633 
75-533 
75-450 



9.43*7777 
9.4332164 
9433^746 
9.4341113 

9.4345^94 
9.4350161 



9-4354623 
9.4359080 

9-43^3 53a 
94x67980 
9.4371422 
9-4376850 

9.4381191 

9.438571^ 
9.4390141 
9.439456c 

9.4398973 
9.4403381 



Co-it nes. 



75.366 

75-195 
75.100 
75.166 

75-033 
74.950 



74.866 

74.783 
74.700 
74.618 
74-5 » 6 
74-450 

74.366 
74.183 
74.100 
74.133 

74.033 
73-95*- 



73.583 

73-7^3 
73.716 

73-633 

73.5<; 

73.466 



Co-fecants. 



N.DiiF.lN. TanN.D 



0.5837168 
0.5831494 
10.5817816 
p.5813163 
0.5818505 
0.5813852 



[ 0.5809205 
0.5804564 
0.5799917 
0.5795196 
0.5790670 
[0.578605c 



0.5781434 
0.5776814 
0.5771110 
[ 0.5767610 
0.5763026 
0.5758437 



0.5870038 



38637.033 



0.5865326 
0.5860619 
0.58559*8 
0.5851111 
0.5846531 
0.5841848 



38595.135 ^^g.joo"^^*-^'^ 

38553.33*6^6.716^^^5-728 

3j5ii-6i2^9 7^^ ggg 

38470.006^2^^ 2691.967 
3«4f482g3^,^- 2695.087 
38387.05* 690.500 ^^ 98.207 



3f 345.7«3fet8:^3 *70i.328 ^__ 

38304.467 687.433*704.449 52.016 
38263.313685.900*^^7.57151.033 
3!"*-*r 684.366 *7'o.694 
38181.280^^^1^^2713.817 



o vox. 051 

11112:399 681.350 



0.5153853 
0.5749*74 
0.5744701 
0.5740133 
0.57J5570 

0.5731012 




37977.781 



675.316 • ' 2 
37937-35* 67, Li*73*-564 

37897-011 673.350 735-690 



37856.7606^*738-817 
37816596^^^^1741.945 
37776.5**667:900*745.072 
37736.535 666.450 *7455.*o. 
37696.636 664.j8V751.330 
376J 6.814 ^g^^^j 2754.459 



[0.5716459 37380.568 65..4..0 *776.378 
d.5711911 37341.446 elLoU *779.5i* 
0.5717369 37302.409 6C0.616 *782.646 
37*^.457 649.100 *7?5-78c 



0.5711831 

[0.5708199^ 

0.5703772 37185-805 



37124.589 



0.5699150 

0.5694733 
: 0.5690121 
0.5685714 
[0.5681112 



37147.105 
37x08.489 
37069.956 
37031.506 
36993.139 



[0.5676715136954-854 



[O.5671113 
10.5667736 
10.5663154 
0.5658777 
0.5654306 
10.5649839 



36916.652 
36878.53* 



36840.;93 tltlll *8*o.292 
36802.53663^.6,6*^*3-43* 



36764 660 
36726.865 



0.5645377 
[ 0.5 640920 
0.5636468 
0.5632010 
to.5617578 
0.5613 141 



0.5618708 
0.5614181 
1 0.56c 9858 
0.560544c 
0.5601017 
0.5596619 



L. Sec. 



liec. 



1716.940 



1710.064 
1713.188 
1726.313 
2729.438 



37617.1006*61:^66*757-589 
2760.719 

37537-91' 6cc!8<o - - 
37498.447 6c7 7,, ^766.981 

37459-068 g^^;:^J^ 2770.113 

37419.775 654.883 *773-*4S 



647.800 
646.400 



645.0C0 
643.600 
641.216 
640.833 
639450 
638.083 



636.700 



631.269 
619.916 



36*79.553 [6iI.S7t *^67.454 
N. Sec 



2679.492 



52^50 

52.066 9-4345791 83.183 



52.066 
52.083 
51.083 



52.100 ^"►^"^r^ 82.850 

52.100 2d32£5Zf 81.766 



52.116 



52.1^39-438058781.600 

52.if6 9-43^5538 82.5,6 
52.1509-43904^5 8145c 
' ^ 9-43954*6 



52.150 
52.150 



2788.915 



*79*-0So 52.250 



]86 



*795 

2798.322 

2801.459 

2804.597 

2807.735 

1810.873 



1814.012 
1817.152 



1826.573 
1S29.715 



9.4511146 



36689.151 628.566 *83*-857 52.36O — -^ 
36651.518 627.^x6 *f 35.999 ^^.^6 9.45*7061 
36613.964 62^5.900 *f 39-H3 1^,^00 9-453187* 
36576.491 6ii.550 *?4*-*86 5 4 9.4536678 



36539.097 e^liU *!45-430 51.I00 9-4541479 80.016 
3656»-783 6»^oo »M575 L *,^ 9-4546»7» 79.950 




I fee. 



51.966 9-4*8557 5|S4. 166 
51:966 9-4*906t, 3 ^^^ 

51.983 9.4*95661 84.0CC 
51.00^9.430069783.93 

52.000 9-43057*7 81.8 31111 
52.oco?d3!2753^83.766- 



52.0169-431577383.666 

9.43*078983.600 

9.43*579983.500 

52.0509-433080483.4,6 

52.050 9-4335805 83.35c 

^ 9.434080c 8 j,;^^ 



9.4350776 

9-4355757 
9.4360733 
9.4365704 



9.4375631 



9-4400363 



52.250 



51.3 J 



L. Tan 



9.4208515 



83.083 
83.016 
82.933 



82.683 



82. 



82.183 



52.166 9-4405*95 82.200 
52.1669-44102223^.,,^ 

52-183 9-4415145 81.05c 
52.1839-44200623, ^ 

52.200 9-44*4975 81.88 
52.200 9±ti9883 8^^ 

52.216 9-4434786 87T7^ 

52.233 9-4439685 81.65c 
52.2339-444457981.566 
52.1339-444946^8,48 

^ ^^9.445435*81400 



9.44591 31 



51.166 9-4464107 81.25c 
52.2669-44689788,.,! 

52.283 9-4473843 Si.oS; 

52.300 9-447870481.016 
52.3009-4483561 80.95 
52.300 9d4£!413 8oi66l^ 
61^4493*60 8^^.783 



9.4498101 



^j.,-, r"w*«"«- 80.700 
51.333^-4502940^80.633 
^ ^^^9»4507774f 
51.350 ?-45i*6ci8o.i66 
51.366 



Co-taDsrcnt5. 



"BiffT 



1 lec. 



35c 



81. 



333 



80.316 
80.150 
80.183 
80.10c 



K950-- 



74 D E G R E E S. 



15 DEGREES/ 



n^i 



. I 

3 

3 

4 
5 

7 
8 

9 

^o 
II 

12 



>3 
'4 

II 

»7 
i8 

«9 
to 

21 
42 

as 

il 

26 

'I 

Z9 

30 

31 

3» 
33 
34 

M 

37 
38 
39 
40 

41 

ii 
43 



0.5654209 3^63-845 704.500 

to.5«49»H3^"'^5 703.600 

[0.5^4243 36679-575 701.500 

IC.5639A67 36^37-575 700.000 

0.5634J196 3f595j*5 69».5oo 

.562»3^oJ30553g44 J6oT.<it^ 



45 
46 

47 
48 



49 
50 
5' 

5» 
53 

54 

55 

56 

II 
59 
60 



Co-tangcnta. 



N.Diff. 



10.5714425 37»77.»3» 722.95c 
0.5709379 37*33.847 721.410 
'0.5704339 37i90.65« 7,5^,6 
0-5699303 $7«47.5** 718.283 
0.5694*73 37104.55J 716.716:; 
0.5689247 37061.648 7,^.,^^ 



0.5624369 3f5»»."i 695:5^5 
10.56194133^4704^694.066 
[0.5614462 3^8.9" 692.600 
10,56095153*387.444691,116 
10.5604574 36346.064 689.666 
-5599^37 363042711688.216 



0.57 '947 5^373*0-508 



0.5684227 37018.8307,3.^ 

0.5679111 36976.104 7,1.,^ 

0.5674201 36933-469 7iQr583 

0.5669196 36890.927 709.0J3 

0.566419536848.475707.533 
0.5659200 36806.115 7o6.iS4 



L. J ang. 



«>'5594705 36263.566 686.750 
0.5589778 36222^447 685.316 
■0.558485536181.41558^,1^^ 

0^5579938 36140.469 682.433 
0.55750*5 36099.609 681.000 
10.5570117 36058.83s 679.566 



0.5565*14 36018.146 678.rw 
to.5560315 35977.543 676.716 
^0.55554*1 35937.024 6--^,^ 
0-555053* 35896.590 673.900 
TO.554J648 35856.241 67i.;33 
.554076835815.975 671.100 



io.5535893 35775-794^66o.68t| 
10-55310*235735.696 668.300 
0.55*6157 35695-681 666.016 
:o.552»296 35655-749 665.<3i 
0.551^39 35615-900 66ii^^ 
0-5511587 35576-133 661.783 



10.5506740 35536.449 661.400 
W.5501898 35496.846 66o,o<o 
Y0.5497060 35457.3; S 6c8.6«^ 
10.5492226 15417.886 6r7.,,6 
10.5487398 35378.5*8 6CC.066 
Eo.5482573|35339'*5i 654.6j^ 



10.5477754 35300.054 ^— 5- 
"0.547*939 35*60.938 6„.953 

.0-54681*8 35**1.90* 25;«3 

10.546J322 35182.946 g^ j^6 

ta5458pi 35 '44.070 JJ,^ 
ro.54537*4 35»os.*73 646.6;6 



<^544«93i 35066.555. ■- 
ro.5444«43150»7.9'6j^f8 
0.5439359 34989-356 ^?^.J^ 
10.5434380 34950.874 6i;.-,66 
10.5429806 349i*.470 6io.l66 
0^5415036 34874> 144^^8.766 



N. Tan. 



I fee. 



'^368.275 ,3.76 
0369.101 ,3 7^ 

^369.9*9 ,J.8o 

.^^370.757 j;,8o 

f»037i.587 rj.83 

'^UMll 13.83 



N. Sec. 



'0353.569 ,3^. 
■0354.378,^:^1 
•0355.187 ,3^8 
^^355.9984.7, 
'^356.809 ,|J, 

[£21ZdiI 13.53 



^0358.43513.56! 

■o359.*49 13.56 
10360.065,^.^ 
'^360.881 , j.4^ 

^^361.699 tUs 

^Q36*.5i7 1.3.63 



**363.337 X3.66 
f°364.i57 ,|.66 
0364.979 ,5.76 
036^801 '/ 



[O352.762 



0373.249 
0374.082 
0374.9x5 
0375.750 
10376.585 
Q377.4** 



13.96 
13.96 



0378.260 
10379.098 

0379.938 ,. ool 

0380.770 '^*^ 



0184.1 <1 ♦*, 



"iSZiH' 



,0391.800^" 



1039J.511 



'39l'5" 7 



[039 5.226 



■0396.085 1^30 

iol97"8Ji'^33 
^^ 14-35 



'^398.6697?^ 

0399-53* ^^8 
;0400.396 « 

i040i;26i ^J^ 

10402.127 ^T: 

0402.994 ^^-^ 



I fee 



O. L. Sec. 



13.86 
13.88 
13.88 
13.91 
13.91 
13.95 



14.28 



10.0152941 5,683 9-9847059 9653*968 i»,633 
0.0153283 5.70c 9.9846717 9653-109 12.65c 
0.0153625 5,70c 9.9846375 965*^49 12.666 
to.oi 53967 5.700 9.9846033 9651.689 ia.666 
to.01 54310 5.716 9.9845690 3650-9*7 t»w7oc 
0.0154653 5 .716 9-9845347 9650.165 ia.7oc 

0.0154996 5.716 9-9845004 964|.4o*|,a.7,6 
fo.0155340 C7,a 9.9844^60 9648.638 ia.7-- 
'o.oi|5684^7^-98443i6a647^73 
0.0156029 5.7^9.9843971 9647.108 „.73e 
0.0156374 Zjio 9.98436*6 9646.341 
0.0 156719 5.7^ 9.9843*?! 9645.974^ ^2.781 



ro.oi57o65ir;66 9-984*935 9644-806 ,4.80c 
:.ooi574ii 17669-984*589 9644-037 «.8r6 
[0.0157758 f 781 9-984**4* 9643-*68 ,2.8i6 
[0.0158105 i78i 9.9841^95 9641.497 12J50 
to.0158452 178, 9.984i54» 9641-7*6 ia,85o 
^0.0158800 ^800 9.9841*00 9640.954) 12.866 



to.oi 59148 rjSS 9.9840852 9640.181 1A.883 
10.0159497 5.816 9.9840503 ?!39*407ji2.90o 



[ 0.01 50562 



10.0150901 

0.0151240 5.650 ^-V^+oy^o ^«5/.75* 
10.0151580 5.660 9-98484*« 9656.996 12.583 
0.0151919 5,650 9.9848081 9656.240 i;i.6oo 
0.0152260 5.683 9.9847740 9655-484 12.660 
10.0 152600 C.666 9-9^47400 9654.726} i;i.6oc 



; 0.6 1 657 10 



Co-feouots 



Oiff. 



— 9*9849438 9659.258 «2j£l 6a 



5.6509.98490999658.505 i2.55o|i9 
5.6509-98487609657-75112-566 "° 



Co fines. 



to.OT39497 5.8,6 yy^^^^i lltZT' ***90o 
10.0159846 ;.8,6 9-9840154 963^.633 12.900 
tc.0160195 :.8,6 9.9839805 9637.858 12.916 
to.0160545 2.8„ 9-9839455 9637.081 „.55o 
o«pi6o895 ^j|j 9.9339105 9636.305 1^.933 

0*0161245 rjn 9.9838755 9635.5*7 12.966 
10.014x596 : 8io 9-9^404 9634-74** 12.983 

0.016x948 J «|6 9-9838052 9633-969 12.983 

0.0162299 J.8.0 9-9837701 9633.189 i34joi| 

ro.0162652 ! 881 9.9837348 963*.4o8 13.0x6 
[0.01630^4 1.866 99836996 963 r;626 ,j^^ 

0.0163357 *:;SJ 9.9836643 9630.843 ,3.050 *3 
^*9<^o.o8i6«AnlQ6^o.o6cl.: ^1^ 22 

21 
20 
19 

U8 



17 
16 

15 
>4t 
13 

12 

11 

10 



.^.w.w^jy.V - ^1009-9836190 9630.06c ,3.050 

10.0x64064 ?n6 9-9835936 9629.275 13.083 
10.0164418 ll]l 9-983558* 9618.490 X j.o8i 
[pu>i64773 tai6 9-9835**7 96*7-704 ,3.joo 
10.016U2I |;;,6 9.983487* 96*6.917 1 J.116 
rn6'-^*345i7 9616.130 

10W016C839 *;^„ 9.9834161 96*5.34* 1 j.,33 

io.oi66ig-'' ^ 



to.ox65483|rr;i 9-9834517 96*6.130^,3., ,6 

- n„ 9-983416. 96*5.34* 

'95 \ll\ 9-9833805 96*4.55* 13.166 

io.oi665si ll\l 9.9«33449 96*376* 1 J.166 

' - -«^'*^ 9-983309*^9^*1.97* 13,166 



10.0166908 Zlii 9-983309* 96*1-97* 
0.0167265 ^^L 9.983*7^5 9^^^1180 13:206 
"^—^[9.983*37795*1.387 ,3.2x6 



0.01676231^;^ 

'"''''^'i*9«3;;;i;i|-)96ii2ioi;^:>- 



0.014798! 1*2669-983*01996*0.394 ,„^ 

o.oi6li39 :5t 9-983166.^96 9.80c ,5;,^ 

>*9r 9.983x302,9619.005 ,3^ JO '8 



o-«'«»9058 6>OQo k;3^-3-6i7,4i3 t;v:i: 



10-0169417 5.983 . _, , 

0^*69777 6:^ 9.9830**3 9616.616 ,83 5 
0*0170138 j-^^ 9.98*986*9615.812 ,3.300 4 
0:0170499 ^;oi6 9.98*9501 
[0.01768606 ' 

10.0171*** 6lwj3 

^ .01715846.033 




L. Oine UN. ."Mac 



TTK 



- - -3.300 . 
9615.019 13.316 3 



58 
57 
56 
55 
54 

53 
5* 

5^ 

50 
49 

48 

47 
46 
45 
44 
43 
41 

41 
40 
39 

38 
.37 

il 
35 
34 
33 
31 
31 
30 

29 

29 

26 
*5 
*4 



74 DEGREES. 



i6 DEGREES. 



MN. Sine 



1759.170 
2761.965 
2764.761 
1767.556 
1770.351 
a773*H7 



«9 
10 
II 

»3 
24 



a756»374 



1775.941 
1778.736 
1781.530 
1784.314 
1787.118 
1789.911 



2791.704 

14 1795-497 
15 2798.190 



161801.083 
1803.875 
1806.667 



1809.459 
2^11.151 
1815.04a 
1817.833 
2810.614 
1813.415 



25 2826.205 

26 2828.995 
272831.785 
282834.575, 

29 2837.364 

30 2840.153 



312842.942 
311845.731 
33 1848.520 
2851.308 
2854.096 
2856.884 



34 
35 
36 



37 
38 
39 
40 

41 

li 

43 



45 
46 

47 
48 

49 
50 
5> 
5» 

53 



55 
56 
57 
58 
59 
60 29 



2859.671 
2862.45S 
2865.246 
2868.032 
2870.819 
1873.605 



2876.391 
2879.177 
2881.963 
2884.748 
2887.533 
2890.318 



2893.^03 
2895.887 
2898.671 
2901.455 
2904.139 
5411907.012 



1909.805 
2912.588 

2915.37' 

2918.153 

2920.935 

>3-7i7 



N. U Sine 
iC 



9.4403381 



9.4407784 
9.4412182 
9.4416576 
9.4420965 

9-44*5349 
9.4429728 



9.4434103 
9.4438471 
9.4441837 
9.4447197 
9-44^»553 
9-4455904 



9.4460150 
9.446459] 
9.4468917 

9-4473*59 
9.4477586 
9.4481909 



9.4486117 
9.4490540 
9.4494849 

9-4499 "5^ 
9.4503451 

9-4507747 



73.3833 
73.3000 

73.»333 
73.1500 
73.0666 
7^-9833 



71*9 1 66 
71.8166 
71.7500 
71.6666 
71.6000 
71.5166 



9.4511037 
9.4516311 
9.4520603 
9.4524879 
9^^529151 
9-4533418 



9.453768 

9-454>939 
9.4546192 
9.4550441 
9.4554686 
9.4558916 



9.456316 

9.4567392 

9.4571618 

9.4575840 

9.4580058 

9.4584271 



9.4588480 
9.4592684 
9.4596884 
9.4601079 
9.4605270 
9.4609456 



9.461363S 
9.4617816 

9r.4621C 

9.4626158 

9.4630323 
9.4634483 



9.4638639 
9.4.642790 
9.4646938 

9.4651081 

9.4655119 
4659353 



Co-/ines. 



Dfff. 



ifec. 



7^.4333 
72.3500 
71.1666 
72.1000 
71.1x66 
71.0500 

71.9666 
71.8833 
71.8166 

71-7333 
71.6500 

7':5833 



71.5000 
71.4166 

71.3500 
71.1666 
71.1000 
71.1666 



71.0500 
70.9666 
70.8833 
70.8166 
70.7 500 
70.6666 

70.5833 
70.5166 

70.4333 
70.3666 
70.3000 



70.1166 



70.1500 
70.0666 

70U3000 

69.9916 
69.8500 
69.7666 
69.7000 

696333 

69.5500 

69.4833 

69.4x66 

69.3333 

69.1666 

69.1833 
69.X333 

69.0500 

68.9666 

68.9000 



Co-fecants. 



N.Diff 



0.5596619 



36*79-553 



0.5591116 
0.5587818 



36242.788 
36206.101 



0.558342436169.490 



0.5579035 

0.5574651 
0*5570172 



36132.957 
36096.501 
36060.121 



0.5565897 
0.5561518 
0.5557163 
0.5551803 
0.5548447 
0.5544096 



^6013.818 
35987.590 
3595»-439 
35915-363 
35879,361 

35843-437 



0.5539750 
0.5535409 
0.553x073 
0.5516741 



0.55*14x4 35664-9*8 



0.55x809] 



0.5513773 
0.5509460 
0.5505x51 
0.5500847 
0.5496548 
0.5491253 



0.5487963 
0.5483678 
0.5479397 
0.5475"' 
0.5470849 
0.5466582 



0.54613x9 
0.5458061 
0.5453808 
0.5449559 
0.54453U 
0.5441074 



0.5436839 
o.54326o!> 
0.5428382 
0.542416c 
0.5419942 
o-54'57*9 



0.541152c 
0.54073x6 
0.5403x16 
0.5398911 
0.5394730 
0.5390544 



0.5386361 
0.5382184 
0.5378011 
0.5373842 
0.5369677 



0.5361361 

0.5357210 
0.5353062 
0.5348919 
0.5344781 
0.5340647 



L. Sec. 



35807.586 
3577J.810 
35736.X08 
3 5700.48 X 



35629.448 



35594.041 
355587x0 
355*3-450 
35488.163 

35453-H9 

35418.107 



35383.138 
35348.240 

353'3-4»4 
3527l>.66o 

35*43.977 
35*09.365 



35174.824 
35140.354 

35'05.954 
35071.625 

35037.365 
35003. '75 



34969.055 
34935.004 
34901.023 
34867.M0 
34833.267 
34799*49* 



34765.785 
34732.146 

34698.576 
34665.073 
34631.637 
34598.169 



34564.969 

3453J-735 
3449^.56^ 
34465.467 
34432.433 
34399.465 



34366.563 
343'33-7»7 
34300.956 
34268.251 
34235.61 X 
34203.036 



N Sec. 



1 lee, 



*867.454 



611.750 
611.450 
610.183 
608.883 
607.600 
606.333 



2870.601 
15^73.751 
1876.900 
1880*050 
1883.10X 
1886.351 



605.050 
603.800 
602.5x6 
60 X. 166 
600.0x6 
598.750 



597.5x6 
596.166 

595-033 
593-783 
59*.550 
59'.333 



5 90.x 00 



538.866*930.5*' 



587.666 
586.450 

585-*33 
584^33 

<;82.8 

5S1.633 

580.433 

579.233 

578.050 

576.866 



S7>.688 
574.500 

573-333 
572.150 
57 1. 00c 
569.833 
568.^66 

567.5 

566.350 

565.216 

564.050 

562.316 



561.783 
560650 
559.100 

558.383 

557-*66 

556.133 



555.000 
553.900 

S5*-783 
551.683 
550.566 
549-466 



548.366 
547.166 
546.X83 
545-083 



$42.9x6 



N. Tan 



2889.503 

1892.655 

2895.808 

1898.96 

1901.x X4 

1905.169 



5*5' 
5*.53 
5*.55 
5*.55 
5*.55 
5ii8 



*9°»-4*3Trr6 
*9"-578^*5J 
19x4.734 5*-59 

29x7.890 
i9>x,o47 
1914.105 



2927.363 



2933.680 
2930.839 
2939.999 
2943.160 



2946.321 
2949.483 
2952.645 
2955.808 
2958.971 
2962.135 



2965.299 
1968.464 5*-7 J 



2971.630 
2974.796 
2977.962 
298J.I29 



2984.297 
2987.465 
2990.634 
1993.803 
2996.973 
3000.144 



3003.315 
3006.486 
3009.658 
3012.^31 
3016.004 

?0'9-'78 



3022.351 
JP15.517 
3028.703 
303X.879 
3035.055 
3038.132 



3041.410 
3044.588 
3047.767 
3050.946 



544.000 30 54.x 16 



N.P. L.Taii- 



ifec. 



9.4574964 



5-46?-t52?!l? 

5*.48 

51.48 

51.50 

5*. 5' 

5*.5» 



9.45*449 » 
9.4589148 
9.4594001 
9.4598749 
9.4603491 



9^.608131 
9^1-611967 
9.46x7697 

9.46114*3 
9^.617x45 
9.463x863 



51.60 
51.60 
51.6 
51.63 



9.4636576 
9.464x185 

9-4645990 
9.4650690 
9.4655386 
9.4660078 



51.63 
51.63 
51.63 
51.65 



9.4674117 
9.4678801 
9.4683473 



!1I 9-46^8139 



51.68 
51.69 
52.70 
52.72 
52.72 

5*-73 



5*-75 
52.76 
52.76 

5*-73 
52.78 



52.80 
52.80 
52.81 
52.81 
52.83 
52.85 



52.85 

5*.85 
52.86 
52.88 
52.88 
5*-90 



5*9' 
5*-93 
5»-93, 
52.93 

5*-9S 



3057.307 



51.96 
51.96 
52.98 
53.00 
53.0X 



79-433 
79-350 
79.283 
79.2x6 
79.X33 
79-050 



79.0CC 
78.916 
78.833 
78.766 
78.700 
78.633 






9.4691801 

9-4697459 
9.4701111 
9.4706762 
9.4711407 
9.4716048 



9.4720085 

9.47253 '8 
9.472994: 

9-473457* 
9.4739192 
9.4743808 



9.47484a i 
9.4753019 

94757633 
9.4761133 
9.4766829 
9.477x4* 



9.4776009 
9-4780592 
9.4785171 
9*4789748 
9.4794319 
9.4798887 

9.4803451 



^*-50 9.480801 X 
9.4811566 
9.4817118 
9^^21666 
9.4826210 



73 DEGREES. 



Co-taneents. 

II mil 



9.4830751 

9.4835*86 

9.483981S 

9.4844346 

9.4848870 

4 853390 



Diff. 



78.550 

78.483 
78.416 

78-333 
78.266 
78.200 



77-983 
77-9'6 
77-850 
77.766 

77.70c 
77.633 
77.55*^ 
77.50- 
77-4 1' 



77.350 



75.666 
75.600 

75-533 
75.466 
75.40c 
75-33 



60 

59 

58 
57 
56 
55 
54 

53 
5* 
5» 
50 
49 
48 

47 
46 

45 
44 
43 

li 

4« 

40 

39 

38 
37 
36 

35 

34 
33 
3* 
31 



20 

28 
27 
26 
*5 
*4 

*3 
22 
21 
20 

»9 
18 

17 
16 
»5 
»4 
'3 
12 

11 
10 

9 

8 

7 

5 
4 
3 

2 
1 
o 

M 



i6 DEGREES. 



M 



Co-tangents 



10.5425036 



"3 
14 

16 

«7 

iS 



19 

30 
21 

22 
^3 

*4 



10.542027c 

10.5415509 
10.5410752 
10.5405999 

10.5401251 
I0.539650S 



10.539176*5 

I0.53S7033 

10.5382303 

«o-5377577 
10.5372855 



10.53681^7 34420.226 



10.5363424 
10.5358715 
10.5354010 
10.5349310 
10.5344614 
10. 533992 2 



34874.144 



34835.896 
34797.726 
34759.632 
34721.616 
34683.676 
34645.813 



34608.026 
34570.315 
34532.679 
34495.120 
34457-635 



NDitf 



I lec. 



637.466 
636.166 
634.900 
633.600 

63a-333 
631.050 



34382.891 

34345-63 » 
34308.446 



629.783 
628.516 
627.266 
625.983 
624.750 
6*3-483 



N. Sec. 



10402.994 



10403.863 
10404.732 
10405.602 
10406.473 
10407.346 
10408.219 



26 

i7 
aS 
29 
30 

3' 
3^ 
33 
34 
35 
16 

37 
38 
39 
40 

4« 

42 

43 

4< 
45 
4fc 
47 
48 

4? 
5C 
5' 

5^ 
53 

54 



5 
S6 

57 
5^^ 
9) 
60 



'0-5335*35 

>o-533055a 

10.5325873 

10.53211 

10.5316527 

10.5311861 



10.5307199 
10.5302541 
10.5297888 
10.5293238 
10.5288593 
10.52839 



10.5279315 
10.5274682 
J0.5270053 
10.5265428 
10.5260808 



10.525619233544-333 



10.5251579 

10.524697 

10.5242367 

10.5237767 

10.5233171 

10.5228^79 



10.5223991 
10.5219408 
IC.5214828 
10.5^10252 
1C.5205681 
10.5201113 



10.5196549 
10.5191989 
10.5187434 
10.5182882 



10.5178334 32948.33c 



10.5173790 



io.5i69»5o 
10.51647 14 
10.5160182 



10.515565432776.715 



10.5151130 
^0.514661. 

L 



. Tan 



622.250 
621.000 

34.71.334 !||-75° 

616.066 

614-833 
613.616 
61 



34234.297 
34197-333 



34160.443 
'^4123.626 
34086.882 
34050.210 
34013.612 
33977-085 



33940.631 
33904.249 
33867.938 
33831.699 

33795-53* 
33759-434 
33723.408 

33687-453 
33651.568 

33615-753 
33580.008 



607.566 
604.366 
605.183 
603.983 
602.800 
601.616 



33508.728 
33473,191 

33437-7*4 
33402.326 

33366.997 
3333^-736 



600.43 3 

599-*5o 
598.083 
596.916 
595-750 
594-583 



33296.543 
33261.419 
33226.362 
33191.373 

33156.45* 

33i»i.<;98 



33086.^11 
33052.091 
33017.438 
32982.851 



32913.S76 



32879.4S 

32845.164 

32810.907 



3274*-588 
32708.526 



iN.Tan. 



10419.667 
10420.554 

^ ^-400^10422.333 
611.200 ^ "*^^ 



609.966 
608.783 



593.416 
592.283 
591,116 
589.966 
588.816 
^350 

586.550 
585.400 
584.283 
583.150 
5S2.O16 
580. 900 

579.783 
578.666 

577.55^^ 



10409.094 
10409.969 
10410.845 
10411.723 
10412.601 
10413.481 



N.D. 



ifcc. 



10414.362 

10415.243 

10416.126 

10417.009 

10417.894 

10418.780 



10423.224 
10424.116 



10425.009 

10425.903 

10426.798 

10427.694 
10428.591 
10429.489 



10430.3 SS 
10431.289 
10432.190 
10433.C92 

'0433995 
10434.900 



1C43 5.805 
10436.712 
10437.619 
10438.528 

10439-437 
10440.348 



10441.259 
10442.172 
10443.086 
10444.001 
10444.917 
10445.8^3 



10446.751 
10447.670 
10448.590 



10451.357 



576.450^0450.433 

575-354 ^ ^' 
57ti33 

573-150 
572.050 
570.950 
569.866 
568.783 
567.700 



0452.281 
10453.206 
10454.132 
10455.060 
10455.988 
10456.918 



4.483 
14.483 

4-500 
14-516 
14-550 
'4- 5 SO 
14-583 

4.583 
i4<6oo 
14.633 
14.633 
14.666 



L« Sec. 



[0.01715S4 



10.0171946 
10.0172309 
10.0172672 
10.0173036 
10.0173400 

0173764 r 



ICO 1741 29 

10.0174494 
10.0174860 
10.0175226 

10.0175592 
10.0175959 



Diff 



ifcc. 



6.033 

6.050 
6.050 

6.066 

6.066 

.066 



Co-iines 



9-9828416 



14.6*3 
14.683 

'4-7 
14.716 

4.750 
14.766 



14.783 

4-783 

14.816 

4.833 
14.850 
14.866 



14.883 
14.900 
14.916 

»4.933 
14.950 
14.966 



14.983 

15.016 

if.oi6 

15.03 

15.050 

'5.083 



15.0S3 
5.116 
15.116 
15.150 
15.15c 
15.183 



1S.I8J 
15.216 
15.233 
15.250 
15.266 
15.266 



15.300 
15.316 

>5-333 
'5-350 
15.366 
15.400 



10.0176326 
10.0176694 
10.0177062 
10.0177431 
10.0177799 
10.0178169 



10.0178538 

10.0178908 

10.0179279 

10.0179649 

10.018002' 

10.0180392 



10^0180764 
IQ.0181137 
iaoi8i5]o 
10.0181S83 
10.0182^56 
10.0182630 



10.0183005 
10.01833S0 
10.0183755 
10.0184130 
ia.0184506 
10.0184883 



6.200 
6.216 
6.216 
6.216 
6.216 
6.233 



10.0185260 
10.0185637 
ib.0186014 
10.0186392 
10.0186771 
10.0187150 



10.0187529 

10. 

10.0 

10.0188669 

10.0189050 



-0187909 6. „, 



'8943' 



10.0189813 
10.0190195 
10.0190577 
(0.0190960 
10.0191343 
10.0191727 



10.0192111 
10.0192495 



15.400 

15.416 

15.433 

15.466^0.0193*65 

15.500 ''0.0193651 

10.01 94037 



10.0 1 928*0 /4^^ 



Co^ fecants 



083 
6.083 
6.100 
6.100 
6.100 
6.116 



6.116 
6.133 
6.133 
6.130 
6.133 
6.166 



9-98280549611.815 
9.9827691 9611.012 
9.9827328 9610.208 
9.98269649609.403 
9.98266009608.598 
9*9826236 9607.792 



9612.617 



N.D. 



ifec. 



9.9825871 
99825506 
9.9825140 
9-9824774 
9.9824408 
9.9824041 



9.98236749602.125 



6.151 
6.166 
6.183 
6.166 
6.20c 
6.183 



9.9818863 
9.981849c 
9.9818117 

9.9817744 
9.9817370 



6.250 
6.250 
6.250 
6.250 
6.266 
6:283 



9.98166209586.543 

9.9816245 9585-7'S 
9.98158709584.886 



9.9815494 
9.98i5"7 



6.283 
6.283 
6.283 
6.300 
6.316 
6.316 



6.333 

6.350 
150 



6.366 
6.366 
6.366 
6.383 
6.3S3 
6.400 



6.^00 
6.400 



6.433 



9.9823306 
9.9822938 
9.9822569 
9.9822201 
9.9821831 



9.9821462 
9.9821092 
9.98207^1 
9.9820351 
9.9819979 
9.9819608 



9606.984 
9606.177 
9605.368 
9604.558 
9603.748 
9602.937 



9601.312 
9600.499 

9599.684 
9598.869 

9598.053 



13.366 
13.383 
13.400 
13.416 
13.416 
il:433 
13*466 
13.450 
15.483 
13.500 
13.500 
13.516 



Ml 



9.98i9236959*-3«8 



9.9816995 



9.9814740 
9.9814363 
9.9813986 
9.9813608 
9.9813229 
9.9812S50 



9.9812471 
9.98 1 209 1 
9.98117 
9.9811331 

9.9810950 



9.9810569 9S73-'^5 



9.9810187 



9.9809805 957 '-5'* 



9.9809423 
9.9809040 
9.9808657 
9.9808273 



9^807889 
9.9807505 



9.98071209565.595 
9564-747 
9563.898 
9563^8 



S'6'«fi 



9.9866549 
9805963 



L. Sire 



9597.236 
9 596.4'' 8 
9595.600 
9594.781 
9593.961 
9 59 3* '40 



9591-496 
9590.672 
9589-848 
9589.023 
9588.197 



9587.371 



9584.056 
9583.226 



9582.394 
9581.562 
9580.729 

9579-895 
9579.060 

9578.225 



9577.389 
9576.55* 
9575-7'4 
9574.875 
9574.035 



957*.354 



9570.669 
9569.825 
9568.981 
9568.136 



9567.290 

9566.443 !f!?? 



N. .•>ine 



'3-533 
13.550 

13.550 
13.583 
13.583 
13.600 



13.616 

'3.633 
13.633 

13.65Q 
13.666 
'3.683 



13.700 
13.700 

'3.733 
13.733 

13.750 
13.766 



13.766 
1 3.800 
13.800 
13.816 
13.833 
'3.833 



13.866 
13.866 
13.883 
1 3.90c 
13.916 
'3i9_i6 

3.933 
13.950 
13.966 

13.983 
14.000 



14.016 
14.033 
14.050 
14.066 
14^66 
14J083 



14.116 
'4.133 
44.133 
14.150 
14.166 



5' 
5' 
57 
56 
55 
54 

S3 
5* 
5X 
50 
49 
1! 
47 
46 
45 
44 
43 

±i 

4' 
40 
39 
38 
37 
36 

35 
34 
33 
3* 
3' 
_o 

*9 

28 

*7 
26 

*5 
a4 

*3 
22 

21. 
20 

'9 
18 

'7 
16 

'5 

'4 

'3 

'* 
i4.ooo|-— 

II 

10 

9 
8 

7 
6 

1 

4 

3 

2 
1 
c 



IV] 
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17 DEGREES. 



M N. SineN., 

•D. 



Q 2923.717 



2926.499 
2929.280 
2932.061 
2934.842 
2937.623 
2^40.403 



L. Sioe 



if.|9-4-65»353 



2943.183 — 

2945.963 

2948.7^3 

2951.522 

2954.302 

2957.081 



2959-859 
2962.63*4 
2965.416 
2968.194 
2970.971 
2973.749 



26 

-7 

29 

30 



t9 



2976.526 
1979.303 
29K2.OT9 
2984. S56 
2987.632 
2990.408 



z993,i<J4 
2995.959 
2998.734 

3001,509 
^004.284 
3007.05^ 



J009.832 
3012.606 
30i5.3«o 
joig.153 
3020.926 
3023.699 



3026.4 

,029.244 
,032.016 
3034.78S 
3037-559 



.043.10 
,045.87?. 
,048.643 
3051.413 
3054.X85 
0^6.953 



059.723 
,062.491 
3065.26-i 
068.03c 
070.79^ 
. 073.566 

!55| 50^6-334 
^5^j^o79.ltrt* 
•5715081.861^ 

: So 3084.636 

\y 3087.403 
1 3090.170 



9^1.663483 
9.46^7609 
9.4671730 
9.4675*4$ 
9.4679960 
9.4684069 



9.4688173 
946922.73 
9*4^96369 



68.400 
6S.333 
, 58.266 
9.4700461 5S.JOO 
9.4704548 
9.470^631 



67.566 



9.47J7097 

9.4741146 6i:ii: 

9.4745 «9* 67.433 

9.4749*34 ' - 

9.4753»7» 
94757304 



DifF. 



I fee. 



10.5340647 



68.833 
68.766 
68.683 
68.633 
68.533 
68.483 



94.7J*7->c 



68.116 
08.050 



67.983 



^•471678567.5x6 



9.47*0856 

9.47149** 
947*8985 

9473304^^ 



67.850 
67.766 
67.716 
67.633 



9-476«33< 
9-4765359 
9.476938c* 
9.4773396 
9.4777409 
9.478 141 S 



9.4785423 J 

9-47894*1 

9-47934*0 

9.47974'* 

9.4802401 

9.48o5}8s 



9.4809366 
94813342 
94817315 
9.4821283 
9-482524^; 
9.4829208 



9.4833,265 
94S37117 
9.4841066 
9.4845010 

^.4^4895 
9.4852888 



9.4856820 
9.4860749 
9.48^4674 
9.4868595 
94872512 
9487642^ 



9,4880335 
9.488424 P 
9.488^142 
9.48^2046 

9-489593-^ 
9.4899824 



Ct>-'iinc8 



Co'fecanta \N,Dih 



34203.036 



10.5336517 
10.5332391 
10.5328270 
10.^324152 
1x^.5320040 
io.53'593' 



34170.526 
34138.080 
34105.699 
34073.382 
34041.130 
34008.941 



10.5311827 
10.5307727 
10.5303631 
10.5299539 
10.5295452 
0.5291369 



07.366 
67.283 

67.2 



67.166 

67.083 

67.016 

36.933 

^6.88 

66.81H 



b.750 
66.666 
66.6 r^ 
66.533 
66.483 
66.400 



56.350 
66.266 
66.216 
66.133 
36.0S3 
66.000 



65.866 
5:816 

C5-73. 
65.6S3 
65.616 



65-533 
65483 

65.416 
65-350 
65.283 
65.^33 



05.15 

65;o83j 

6J.003' 

64/96^/ 

64,900 

64-833 



33976.816 
33944-754 
339«*-755 
33880.820 
33848.948 
33817.138 



541.833 
540.766 
539.683 
538.616 

537.533 
536483 



N.T3 



Knr 



3057.307 



10.5287290 
10.52832x5 
10.5279144 
10.5275078 
10.5271015 
10.5266957 



X0.5262903 
10.5258854 
10.5254808 
10.5250766 
10.524672^ 
10.524269 



10.5238666 
10.5234641 
10.5230620 
id.5226604 
10.5222591 
10.521^582 



10.5214577 

K>.52ip577 
10.5206586 
10.520258S 

10.5198^599 
10.5194615 



10.5190634 



10.518268 
10:5178717 
10.5174752 
ib.5170792 



10.5166^.35 
10.5162883 
10.5158934 
10.5154^90 
10.5151049 
10.51471 



JO.51431&0 
10*5139251 
10.51353*6 
io.5»3i405 
10.5127488 
10.5123574 



10*5119665 
IQ.5 115760 
io.5ixx85'8 
p. 5 107960 
io.5iQ4.066 
10.5100176. 



L. Sec 



33785-391 
33753.707 
33722.084 
33690.524 
33659.026 
33627.589 



535-416 
534.366 
533-316 
532.250 
531.200 
530.166 



33596.214 
33564.900 

33533.647 
33502.455 

33471.3*4 
33440.254 



33409.244 
33378.294 
31347.405 
33316.575 
33285.805 

33*55-095 



33**4.444 
33193-853 
33163.32c 
33132.847 
33102.432 
33072.076 



33041.778 



10.5186658 33011.539 



32^81.357 

3*95i-*34 
32921.108 
32891.160 



3x861.209 
3x831.316 
3x801.479 
3X.77 1.700 
3x741.977 
3x712.311 



3x682.702 
3x653.149 



493.483 
3x6ij:6l2 49*-550 

ix594.*ii ^^''t'J 



3X594.XI 
3x5^64.^x5 



3*537496 4«9-7« 
3*535-490^38^3,5 



3X506.XX2 
3x477.003 



3x447.840 to! 



3H'8. , 
3x389.678 



'73* 
.67S 



3X36a68o*j4.*33 
— 483.300 



N.Sec. 



3060.488 
3063,670 
306.6.852 
3070.034 
3073.218 
3076.402 



3079.586 
3082.771 
3085.957 
3089.143 
3092.33c 
3095-517 



529.116 
5x8.066 
5x7,050 
526.000 
524.966 
5*3-950 
52X.916 
521.900 
5x0.883 
519.866 
5x8.850 
517-833 



Jec. 



9.4853390 



55.016 
53.033 
53.033 
53-033 
53.066 
53.066 



3098.705 
3101.893 
3*^-083 
3198.X72 
311J.46X 
3114.653 



53.066 
53.083 
53.10c 
53-ioc 
53.116 
53.1x6 



3117.845 
3Xtx.b36 
31X4.X29 
31x7.422 
3x30.6x6 
3133-^ 10 



53-133 
53-133 
53.166 

53.150 
53-166 
53.183 



516-833 

515.833 
514.816 

513-833 
5i*.^33 
5"-&33 



510.850 
509.850 
508.88^3 
507.883 
506.916 
505-933 



3137.005 
3^140.200 
3x43.39' 
3x46.593 

3149-790 

315X.988 



3x56.186 
3x59.385 
3i6x.5«5 
3x65.785 
3x^8.986 
3X7X.187 



53.250 

53.283 
51,283 
53-300 



504.966 
503.983^ 
503.033 
502.050 
50X.100 
500.x 33 
499-183 
498.216 

497.i«3 
496.3 

495-383 
494.433 



490.683 



487.^00 
486,983 
486.050 
485»i33 



3x75.389 

3178.591 
3x81.794 
3184.998 
3188.X02 
3191407 



3194.613 
3x97.819 
3x0^,0x5 
3x04.232 
3x07.40 
3x10.649 



3*1^.858 
32x7.067 

3XXO.X78 

3**3.489 
32x6.700 
32x9.9x2 



3»33.»*5 
3x36,338 

3*3955* 
3^4**766 
3*45-981 
3^^49.197 



nox 



94857907 
94862419 
9.4866928 
9.487H33 
9.4875933 
9.488043c 



1 fee. 



9.48849x4 
9.48894x3 
9.4893898 
9.48983^0 
9.4902858 
9490733* 



75-*83 
75.200 

75-150 
75.083 
7 5.000 
74.950 



60 



53.200 
63.183 
53.216 
63.216 

S3-*33 
53-*33 



53-333 
53.333 

53-350 
53-350 



53.366 
J53-366 
53-383 
53.400 
53-400 



53433 
53-433 
53-433 



53-4< 
53-483 



53-483 
53-483 
53.516 
53-5 1;6 
53.516 
53*53 



53-583 
53.600 



9.491 1 80s 
9491^269 

9.49*0731 
94925x90 
9,49x9646 
9.4934P97 



74.900 
74.8x6 
74.750 
74.790 

74.633 
74.566 



9.4938545 
9494*988 



9.49474*9^^^^539 
o.^octC4;<- 74'OXQ «o 



9495186 

9495629' 
9,49607x7 



94965^5* . 

9.4969574 IIV^ 



9.497399J 
94978406 



9498x816 73.583 
9.4987*^3 



53.3009-4991616 
53,116 9-4996m^ 
9.50004XX 
9.5004814 
9.500920 
9.501358! 



9.501796^,,^,^ 

9.5026721 
9.5031092 

9.5035459 



i;.;.A 9.50398x2 



9.50441 Jx ' 
9.504853«?!-J5! 



9.505x891 
9.5057,Ho 



iitreii'^mitfA 



9^0659x8 



9.5O70»67 
9.507460X 

9.507893a 
9.5083x61 



7X.3X6 

71.250 

71.183 

9.5o3^586J7»-^33 

9.5091001 71.083 



190 

53.55o|«-5^^*' 
53.550 ^•5ioo|39 
5".5l6 9-5'«*«49 
53 5? 5.5,09156 



9-5»i34< 
9-5"7T 



59 
58 
57 
56 
55 
5f 
53 
5* 



74.6x6 

744.50 
74.366 
74.316 
74.*6c 
74.183 



51 
SO 
49 
48 

47 
46 

45 



74-13S 



43 
42 

41 
40 



74.0 X 

74.069 

73-883 

73.8x6 



73.700 
73-6.1 6 




71.600 
71.550 



71433 



71.0x6 



Co- tangents 



».r33 
71.666 



38 
37 
3^ 
35 
34 
33 
3* 
3" 
30 

29 
28 

*7 
26 

*5 
*4 

*3 

22 
21 
XO 

19 
18 

17 

x6 
15 

H 

XX 
XI 

10 

9 
8 

7 
6 

1 

4 
3 

X 

1 

o 

M 
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17 DEGREES. 



DiT 



"CoS 



IHTE 



T3| 



»9 

20 
21 

22 
23 



Co-tangents 



10.5 1466 10132708.526 



10.5142093 
10.5137581 
10.5133072 
10.5128567 
10.5124067 
10.5119570 



10.5115076 
10.5110587 
10.5106102 
10.5101620 
10.5097142 
10.5092668 



10.5088298 
10.5083731 
10.50792J69 
10.5674810 



10.5070354 32139.228 



10.5065903 



10.5061455 
10.5057012 
10.505257J 
10.5048235 
10.5043702 
24110.5039273 



^0.50^4848 
10.5030426 
la 5026009 



10.5022594 3x780.406 



10.5017184 

IQ. 5012777 



IO.500S374 
10.5003974 
10.4999578 



34 *o.4995i86 



10.4990797 
20.4986422 



10.4982031 
10.4977653 
10.4973279 
^0^.968908 
10.4964542 
42 10.4960278 



♦7 

48 20.4934072 



57 
58 
59 
60 



2o-f9558rf 
20.4951462 
10.4947209 



10.4929733 
20.4925398 
10.492 2 o6y 
20.4916739 



20.49x2424 30991.416 



5420^4908093 



55 »o-490377« 

56 10^^99462 
20^.895251 
20^4890844 
10.4886540 
1 0.488^^240 

Ri|L.T«rig. 



32674.529 
3^640.596 
32606. 7 28 
32570.924 
32539.184 
32505.508 



32471.895 
32438.346 
32404.860 
32371.438 
32338.078 
32304.7I80 



32271.546 
32238.373 
3x205.263 
32172.215 



32106.304 



32073.440 
32040.638 
3A007.897 
32975.217 
32942.598 
31910.039 



32877.540 
3 2 845.x 02 
32822.724 



31748.147 
32715.948 



32619.706 

3«587-744 
31555.840 

315*3-994 



32492.207 
3x460.478 
324A8.807 
32397.194 
32365.639 
31334.141 



31302.701 
32272.317 
31239.991 



10.4942760 3120S.722 
20.493841432177.509 



3"46.35^ 



31115.254 
31084.110 
32053.223 
31022.29] 



39960.596 



30929.831 
30899.X22 
30868.468 
30837.869 

30807. J2 5 
30776.835 

N. Tan 



N.Diff^ 



1 iec. 



566.6166 
565.5500 
564.4666 
563.4000 
562.3333 
561.2666 



560.2166 

559-1500 
558.X000 

557.0333 
556.0000 
554*9^6 



553*9000 
552.8833 

551-8333 
550.8000 

549-7833 
548-7333 



N. Sec. 



10456.918 I 



N.D. 



10457.848 
10458.78P "5'5o 
X0459.722 'S'53 
10460.646 '5*53 
10461.581 >5-5^ 
•20462.516 '5*58 



10463.453 



2o46iJ9l|x5-6x 

20465.330 *5-ja 

20466.270 15-^5 

20467.221 X5.66 

20468.153 'S-^ 
— ^ 



20469.096 



547-7333 
546.7000 
545-^833 

544- 66^ 
543-6500 
542.6500 



10470.04C1 15'7* 
10470.986 < 5-7 3 
10471.932 '5*76 — ^.,,^.^„ 

10472.879 15-76 io.02Q«66i ^'533 9.979933919548473 
20^«M©54J2;^5o 9.9798946 f547'6o8 

"— 9-979855»9S46.7f3 



20473.82811 s-tS 
15.81 



541.6500 

540,6333 

539-6333 
538.6333 
537.6500 

536.6500 



31683.808 ^ ^ 

326511.728 535-6666 



534.6666 
533.7/500 
532.7000 

531.7333 
530.7666 



10474-777 ^ 
10475.72815-81 
10476.679 15*85 
20477.6 32|i5'?5 



20478.586 15-^ JOiOftojoey 



10479.54 '5.90 

X0480.496 lk32 
X048X.453 15-93 

10482.421 '5-95 
20483.370 15-96 
10484.330 15.98 
10485.291 16.00 
" 16.01 



10486.253 
10487.217 
20488.181 16.06 
10489.146^6.06 
10490.113 -16.08 
10491:08016.11 



20492.049 
10493.019 16.15 



529.7833 

5»8.8i66 ,04^3.^8^,6.16 

^^lil"^ roTollei 16.16 



526.881 a '^t^'^^^* 



525.9166 
524.9666 



524.0000 
523.0666 

522.1000 
521.1500 

52a2x66 
519.2666 



518.3266 
527^000 
516.4500 
515-5333 
5833 



514 
523.6666 



522.7500 
512.8166 
510.9060 
509.9833 



10496.908 x6.2i 
10497.883 iiLJ 



10498.859 i9.»5 
10499.836 16.26 



20^502. 774J 16.31 

10503.756 iiiJ 
20504.738 16.36 



15.58 



70 



L. Sec. 



10^194037 



6.43t^*!°"77 956»J9' 
A. ;« 5-9805 290 9562.34 



10.0x94423 

i04>i948lo ^;7J39-9»o5 190195*2.345 

20.oJ95i97[^'75o 9.9804803 9560.492; 



10.0195585 



6.450 
6.466 



20.0195973 Z"li;t 9.98040*7 9558.785 
icot 96361 ^'*-™ 



fo«e<9675o 



ior*osf7i4Q 



10.QX975A9 



6.18. 9-5!®H7i f S55-J61 
20.0997929 ,•*•» 9.98o2o(lt 9554-50ft 
ie.Qi98^i; l^y^ 9.9802690 fSS^As 
20.o>i987ffl^ ^'j*^ 9.9^02299 9552.78. 

JO.O39909S T—^ 9.9800908 9551.923 



io.oa994&| *-5»6 9.980051 61^5 i2,i62 
I040a99ft7i|^*^f3 9.98002249550.299 



x<xoftbb»68 f -^J? 9.9799739||9549.SS6 



20.020X448 ^r— ^ 

io.o»o«JB4a ;-56?| 



xo.oftoM36 



«034ai 



jaoio6204 9-7 



X6.03 20.0M^602 



20,0208603 

20.< 
X0.024 



26.»q jo.otlOfti2 



2 fee. 



9'98o5963p5gj.of8 



9.980441s 95S9-6B9 



tfd 



9.98032509557.074 JT^ $3 

9.9«0286o955i.»i8 *;j^Js2 

I4.affl5' 

14.31 *• 

•4.31 js 

14.342 



6,566 



6.60Q 



JL3 



;33 



9.9803639 9557.9^ 






9.9797764 9545.009 

9.9797369 9544.«4i 

9548.»73 

9S4».403 



9.9796973 
9.9796578 



xo.o»o382» g-*- 9.979618a 9S4X.533 
10,0204225 -^oo 9.9795785 9540.662 
20.020461s .*l\l 9-97958*^ 9539.790 
io,o«>5009 .-yl 9.979499* 9538.917 
10.0205407 ^'VZ 9-9794593 9538.044 
10.0205805 g-^33 9.9794i95l9537.«7o 



9*9793796 9596.294 



6;5j°9-97933Sr; 



2o.02070oaJJ';|^ 9.979*998 9534.54* 
20.0207401 '"^ 9-979*599 9533-664 
10.0207801 ^'Al 9-979*198 953*.786 
10.0208202 ^-g^J 9-979179^9531.907 



6^ 9-5791397 9531.027 
9-9790594J95*9.a64 



.0209004J--J3 9.9790996^9530.146 
.02094^ < ^ 
io.oap9«o8-'7oo| 



6.700 



.. 6.7i6l^'^'«''7»V 95*7-499 
10,0210624 ^y^l 9.9789386 9526.615 



20.0222017 j^ 9.978898 3|9 5*5.730 
9.9788175195*3-958 



10.02224*1 ^;^*^ 9.9788579I9 5*4-844 

20,0223446 



10.02118*5^ 

.750 
20^22 304o |^'7 50 9.978696^9521.294 



10500.815 i6.28|io.022223oj?*733 9.97^777^^3.^7, 

20501*794 16.31 20.02 1«6«<1^' '^ ' 



20.o*i26s5|;;-75o 5.^7873^^1^-^ jgj 



ie.oti3852 



10505.722 16.36 20.0224259 g'-7?** 
X0506.706 16.40 20,0214666 ^'7^3 
X0507.692 26.40 
10508.679 rS*43 
16509.667 '6.45 
10520.656 16.^ 
10511.646 16.48 
1051*2.637 26.50 



5-9-9«33 ,0513.629 16.51 



Co (ecants. 



il4J26 



m 



9.9790192952^.382 
9.9789789 



9535.4I8 



10,0214666 6;7;^|9;9785334|95«7.73' 
10.0*25073 ^lll 9.97^49*7 95*^.838 

ail 6:8o5 5'97845«9 9515 
10.0225889 ^j^ 9.978411* 9515-05P 
20.021^298 ^ j^ 9.97«370» 95«4<i54 
io.o»a6707 ^ ^ . 9.97«3*93 95i3.*s8 
10.02x7217 g' 9.97858^ 95i*-36i 
io.02275»6g^,33 - 



9.978*474 95*1.464 
9.978206395,0.565 



X i«c. 60 






14.21 



14.21 



14.22 . 
140523 



24.38144 

'4^6 3» 

14.50 2z 
14.50 35 
^4.5* ** 



«4.53 
'4-55 

'4-55 



•4-5612 



14.60 *J 

i46d»8 

4^6d*7 

t4.6i*^ 

14.63 *f 
24.65^1 



"4.83 



6:^ 9.9786554 95*0^04 
6 766'-'!!^'^ •^'9.514 ,r«^ 

'••^n9-97«574i|95i8.6»3,4:85 
14.86 



L. Sine IN. Mnc 



24.66*3 
14.68 ** 
'4.70*' 
'4-70" 

'^^' I 
»4-7' ^ 

14-76 ; 
14.76 f 
14.78 \\ 

24.80 '3 
14-81*'** 



57 



14-88 ^ 
14.90U 

5 

4 



14.90 
'4-93 ^ 
14.93 *l 
14.95 




72 D E G H E E S- 



i8 DEGREES. 



M 



5 



9.4926946 
9.49I0S06 
9.4934661 

9-49J«5>3 
^9^943361 

9 494^»0; 

i7hix6.iia-^949S«>046 



i4^3i2«.S7s 
3131.638 

J»37-'fi3 
3>39-9>5 



«9 
10 
&i 
ts 
»3 
»4 

»S 

l6 

47 



^7 



N. Sine 



3090.170 if. 



3092.936 
3095.70a 
3098.468 

3ioi,»34 
3103.999 
3106.764 



3109.529 
3ii».i94 
3115.058 
3117.8V 
3 1 so. 586 

P*M»9 



3t4ft.6S6 

5H5-44« 
3148^209 
3150.969 
3«53'730 
3' 5^-490 



3159.250 
3162,010 
3164.77c 
3167,529 
3170.288 
joj 1173:047 



3175.805 

3«7».563 
3181.321 

3184.079 
^^3186*836 

' 3l!9i591 



3192.350 

3t95.»o^ 
J9 3197.863 
3200.619 
3203.374 
^ao6,i30 



3208.885 
^21 1,640 
3*>4.39S 



^6|3*i7-i49 
3219,903 



^8 3222.657 



J9 3225.412 
3218.164 
3230.917^ 

J2l3i33«^70'S 
3236 4%! 

3>39''74 



3041.9*^ 
3244,678 

3247.4*9 
3250.180 

3252.9.3X 
325^.682 



N. L 

D. 



!1!f.H!! ^4.76666 
64.70000 
64.65000 
64.56666 
64.51666 
64.45000 



9'49*'7S9* 

9-49»"47> 

9»49iS345 

9.491921 

9^.9230^3 



9.4973010 
9.49 68»4 
9.4980635 
94984441 
9.49S8245 
9.499204s 



S. 



Sine 



9.48998*4 



64.38333 

64.33333 

64.2500a \ 
64.20000 

64.13333 
64.06660 



9.4953883 6 

9*49577>«» 

9.4961545 

9.4969 
9.^969192 



64.01666 
3,95000 
63.88333 
63.81666 
"3.75000 
63.70000 



9.4995840 

9.4999633 
9.5003421 

;?; 9.5007206 
♦ 9.5010987 

9.$oi4-'64 



53.63333 
63.56666 
63 51666 
63.45O0«^ 
63*38333 
63.33333 



^9,5018538 
9.5022308 
9.502607s 
9.5029838 
9.503 3S97f 
' 5037353 



9.5041105 
9.5044853 
9.5048598 
9.5052339 
9.5056077 
9.S059811 



9.5063542 
9.5067269 
9.5070992 
9.5074712 
9.5078428 
9.5082141 



9.5085850 
9.5089556 
9. 5091*58 
9 5096956 
9.5100651 
9^5104343 2 



9.5108031 
9,5111716 

9.5"5397 

9.5119074 

9.5122749 

5126419 



Co*iine5* 



Diff 



I fee. 



63.25000 
63.21666 

63.«3333 
63,08333 
63.01666 
62.95000 



62.90C00 
62.83333 
62.78333 
62.71666 
62.65000 
62.60000 



6»>53333 
62.46666 
62741666 
62.35000 
62.30000 
6*.a3333 



62.18333 
62.11666 
62.05000 
62.00000 
61.93333 
61.88333 



61.81666 
61.76666 
61.70C00 

61.63333 
61.58333 

'tS3333 



61.46666 
S 1.416^6 
61.35000 
6.1.28^33 
^ 1.2 ^000 
61.16666 



Co-fecants. 



IN. JL^ift. 



0.5100176(32360.680 



0.5096290 32331,736 

0.5092408 32302.846 

0.5088529 

0.5084655 

o. 

0.5076917 



32274.011 

_ _ 3«*45.»30 
50807X4 32216,503 
32187.830 



o.5«73054 32159,210 



6.5069194 

o. 5065339 
0.5061487 
0,5057639 32045. 
0.5053795 



0,5049954 3 

0.5046117 

0.5042284 

0.5038455 
0.5034630 
0.5030808 



0.5026990 318 

0.5023176 

0.5019365 

0,501 

0.5011 

0.500791 



o 5004160 

0,500036 

0.4996579 

0.499*794 
04989013 
.4985236 



19.913 

J«79»,978 

31764.095 

1736.264 

1708.484 

5^131680,751 



»555« 3 

"755 3 



0.4981462 
0,4977692 

0.49739*5 
0.4976162 

0.4966403 

0.4962647 



0.4958895 

0.4955H7 
0.4951402 
0.4947661 
0.4943923 
Q.4940189 



0.4936458 
0.4932731 
0,4929008 
0,4925288 
0.4921572 
0.4917850 



0.4914150 

0.4910444 

0.490674s 

04903044 309*4 

o,4»99349 

.4895657 



04S91969 
0.4888284 
0.4884663 
0.4880926 

0.4577*5 
0.4873581 



L. Sec. 



482.4000 3*5*.4i 3 

Isi C006 3*55.630 

Q '^f^ 3258.848 

;jrt;jh^65.*84 



32130. 

32102,132 

32073.673 

_ *66 
3*016.913 



64^477.0000 
^^476,1000 



198M13 
31960.365 
31932.170 
3x904.028 

3«875.937 
31847.899 



3271.724 

3*74.944 
3278.X65 
♦75.*ooo^J, g^ 
474.3166 j^gl^^ 

473.4500 J^g^.j 
472.5500- — —^' 



471.6666 
470.8000 
469,9166 



4^.0333 
468.1833 

467. }000 



*f^-^|33|33i3.^39 



31653.078 

31625.452 

3»597" 

31570,351 

31542.877 

3'5'5>453 



.«, o-„j33*o.o97 

l!3'fj^°,33*3.3*7 
463.0000 5 

46*. 1 13 3^^ — Hz 
ui.3 319.788 



31488.079 
31460.756 

3>433-483 
31406.259 
31379.086 
3^5^962 



31324,887 
3x297,862 
31270,886 

3«*43>959 
31217.081 
31190.252 



31163.472 
3' 136,740 
31110.057 
31083.422 
31056.855 
31030,296 



31003.805 
30977.363 

30950.967 

620 

30898.319 

30872:066 



30845.860 
30819,702 
30793,590 
30767,525 
30741.507 
307'5»53S 



N.Scc. 



N.Tan, 



TiS 



N.i> 



3*49. »97 



3291.056 
3294.281 
3*97.505 
3300.731 



,68,8,^3303.957 
♦68.18333307^^ 



3310.411 



461.30C0: JO 

876^^°'4l33'3Jji.5a 
J{9.6oooj»,J3 



■I3340.188 

454-SS<»,3jj8.«96 

^^ '3368.610 
3371.850 
3375.090 

3378.330 
3381.571 

3384.813 



45i.*50o 
450.4166 
449.6000 

448.7833 
447,9666 

447. '500 



446.3333 
445.5333 
444.7166 
443*9166 
443,1166 
441.3166 



439.1x66 



436*7646 
435,9666 
435,200c 
4344166 

433*6334 

432,8666 



44i.5<66 
440*7000 

♦39'9331|34 17.167 



3388.056 
3391.299 
3394-543 
3397.787 
3401.032 
3404.278 

3407.5*4 
34^0.771 
3414.019 



3420.516 



438.1500 3423.765 
437.3590 ^ 



34*7.015 
3430.266 
3433.5^8 
3436.770 
3440.02? 

3443'*? 



tfcc. 



53,60 

53»6i 
53,63 
53.63 
53,63 
53.66 



9,5122057 
9.5126351 
9.-5 130641 
9.5134927 
9,5139210 
9.5143490 



«.66 9-S«47766 
5i.66^5iS»o39 
ij.68 9-5»s6309 
9.5160575 

9.5164838 
9.5169097 



53.70 

53.7 

53-7' 



53-7« 
53.75 
53»73 
53.76 
53.76 
53.78 



95173353 
9.5x77606 
9.5151855 
9.5x36101 
9.5'90344 
5'945^3 



53.78 , 

53.80] 

53.81 

53.81 

53.83 

S383 



9.5198^19 
9,5*03052 
9.5207282 
9.5*11508 



53.85 
53,86 
53,86 
53.88 
5390 
53.90 



70.60000 ^Q 
70.55000 ^J 

70.500C0 -8 

9.5*15730 7°-43333 3 
9.521995 070.3666636 
^^ ^^^ 70.33 333- 
70.16666 ,^ 



53,91 
5393 



53.93 
53.96 
5396 



53.96 
5400 
54.CO 
54.00 
54.01 
54.03 



54.05 
54.05 
54.06 
54.06 
54.08 
4,10 



54.10 
54.X1 
54»»3 
54.13 
54.15 
5±Ii 



54.20 

54,20 

6154.* 1 



4. l^an. 



.511776c 



9.5224166 
9.5228379 
9.52325H9 
9.5236-95 
9.5240999 



Diff*. 



X fee 



F 



k*6666 ^2, 
7X.21666 fj 
71.16666 Jo 

71.10009^^ 
71.05000^8 
70,98333 - 

70.93333 46 

70,88333^3 
70.81666 J^ 
70.76666 ^- 

70.71666 ^3^ 
70.65000 - 
^ 41 



9.5*49395, 



70.21666 

70fX6666 
ro.ioocc 
70.0&66C 

TCCOCOC 






•69-72333 



9.52661 5o!°9-7-333 
9.5*-033»!!?-Z3333 



9.5*74508 



»5 

i4 

69.68333 - 



60,61666 



9.5*78682;^V.«--|2* 
9.5*8*853'^9.56*66 ,, 

^'^^«7o"l^2-5i666 o 
9,5*9 "86 59.46666,5 

9.5*95347l!*'*'^^^^8 
i-2-22i2I.6Q,35ooo~ 

9.5a99505'7— x? 

9.5303661^^30000! 



9.5307813 
9.5311961 
9.5316107 
9 5320250 



9.5324389 
9.53*85*6 
9.533*659 
9533678* 
9.5340916 
9-5345040 



69420000 ,^ 
69>»«33j3 

69.10000 jI 

69,050 001 



54.l89'53^3'78 

?A.io9S3S73?3 
9.556150(5 

95365613 
9.5369710 



.Co-ui)£efit^ 



69.26666 



68.98333 ,0 



68 95000 
68.88333 
68,83333 

68.78333 
^^>73333 
68,683^3 
6« 61666 
^8.58^33 

68.53333 
6«.46-6f 



^liL3 



c cue 59 
71.61666 58 

71,566665 

71,5000056 

71.4333355 

71.3833354 

71:1131253 



33 



»5 



IM 



71 DEGREES. 



i8 DEGREES. 



M) Co^umgents. 



N.Diff. 



7110.4852234 
0.4847961 
owi.843691 
OwfS39425 
0.483^5162 



>3 
14 
'5 
16 

«7 
18 

'9 
10 
21 
22 
»J 
i+ 
»5 
26 

i7 
2S 

^9 
3? 
3' 
3» 
33 
34 
35 
3^ 
37 
3^ 
39 
40 
41 

43 
44 
45 
46 

47 
48 
49 
50 
5« 
5» 
53 
54 

P 

57 
5« 
59 
60 



0.48 ii 2 240 



0-4877943 
^4873^49 
0.4869359 
0^^65073 
0.486079c 
0.4856510 



30564.928 
30534.870 
30504.866 
30474.915 
30445.018 
304' 5-' 



0.4826647 

0.4822 

0.4818^45 

0.4813899 

0.4809656 30266( 

0.4805417 



»30385.38i 

394(30355.641 

30325.954 

30296.320 

"737. 
30237.207 



0.4801181 
0.4796948 
0.4792718 
0.4788492 
0.4784270 
0.4780050 



0.477 5S34 
0.4771621 
0.4767411 
C.4763205 
0.47 5900 J 
o .47J^8o i 



0.4750605 

0.474641 1 

0.474222 

0.4758034 

0.473385 

0.4729669 



0.4715492 

0.4721318 

0.4717147 

0.4712979 

0.47088 

0.4704653 



0.4700495 
0.4696339 
0.4692187 



0.4683^93 
0.4679750 



0.4675611 

0.4671474*93 

0.4667341 

Owl.663211 

0^.659084 

0.4654960 



0.4650839 

0.4646722 

o. * 

0.4638495 

0.4634387 

0.463028 



L. Tang. 



30776.835 



30746.400 
30716.020 
J0685.694 
30655.421 
30625*203 
30595.038 



501.8333 
500.9666 
500.0666 
499.1833 
498.1833 
.4166 



12497 



30207.728 

30178.301 

30148.926 

301x9, 

30090.330 

30061.109 



496-5333 
495.6666 

494-7833 
493.9000 

493-0500 
492.1666 



^"i'S 



30031.939 
30002.820 

29973-75J 
*9944-734 
29915.7^6 
298*36.850 



491.3166 
490.4500 
489.5833 
"8.7166 
487.8833 
487.0166 



*9'^S7.9«3 
29829.167 
29S00.400 
29771.683 
c{29743.oi6 
Z9714.399 



29685.831 
29657.312 
29628.842 
29600.422 
i4|a957a-050 
^9543-727 



a9 5 '5-45 3 
29487.227 
29459.050 
0.4688039 29430.921 
29402.840 
29374.807 



29346.821 

8.885 

29290.995 

29163.152 

19135.358 
19167.610 



19179.909 
19152.256 



461.6853 

:;6426;;ii;2^;-6;i 460.9166 

459-3333 
458.5500 

457-7833 



29097.089 
29069.576 
29042.109 



\.i 



ang 



I fee. 



507.2500 
506.3333 
505-4333 
504.5500 
503.6333 
501*7500 



486.1666 
485.3166 
484.4833 
483.6166 
4S2.8000 
4^'-9333 



481.1166 
480.1666 
479.4500 
478.6166 

477.7833 
476.9500 



476.1333 
475-3166 
474.5000 
473.6666 
471.8666 
471.0500 



471.2333 

470.4333 
469.6166 
468.8166 
468.0166 
467.1166 



466.4166 
4^5.6166 
464.8333 
464.0500 
463.1333 
462.4666 



N. Sec. n:d. l. Sec. 



0514.62 



0515.617 

0516.612 
0517.60S 
0518.606 
0519.605 
0510.604 



0521.605 
0511.607 
0513.610 

0514.614 

0515.619 
0516.625 



0517.633 

0518.641 
0519.651 
0^30.661 

0531.673 

0531.686 



0533.699 

0534-7H 
0535.730 
0536.747 
0537.765 
0538.785 



C539.S05 
0540.826 

0541.849 
0542-873 
0543.897 
0544.92 S 



0545-950 
0546.97S 
0548.C07 
0549.037 
0550.068 
0551.101 



0552.134 
0553.169 
0554.204 
0555.241 

0556.279 
0557J18 



0558.358 
0559.399 
0560.441 
0561.485 
0562.529 
0563-5/5 



0564.621 
0565.669 
0566.718 
0567.768 
0568.819 
0569.871 



0570.924 
0571.978 
0573.034 

0574*990 
0575.148 
0576.207 



I fee. 



6.58 
6.58 



6.60 "0.011917c 



6.63 
6,65 
6.65 



6.68 
6.70 
6.7i 
6.73 
6.75 
6.76 



6.80 
6.80 
6.83 
6.83 
6.86 
6.88 



6.88 
6.91 
6.93 
6.95 
6.96 
7.00 

7.00 
7.01 
7.05 
7.06 
7.06 
7.10 
7.11 
7.13 
7-1$ 
7.16 
7.18 
7.11 



7.21 
7.25 

7-»5 
7.28 
7.30 
7-3 « 

7-33 
7-35 
7-36 
7.40 
7.40 
7-43 



7-43 
^.46 

7.48 
7.50 

7.5 
7.53 



7-55 
7.56 
7.60 
7.63 
7.65 



'7937 



10.0218347 
iox>ii875i, 



10.0219582 
10*0119994 
10.0110407 



10.0110810 
10.0211134 
10.0111647 
10.011^062 
10.0111477 
10.0111894 



10.0113307 
10.0113713 
10.0114140 
10.0114556 



10.C114974 ^;^33 

10.0215391 C ^ 



10.0115809 
10.0116118 
10.0116646 
10.0117066 
10.0227485 
10.0227905 



10.0228326 
1 0.022 S 747 
10.0229168 
10.0229590 
10.0230012 
10.0230434 



10.0230857 
10.0231280 
10.0131704 
10.0232118 
10.0232553 
10.02329721 



DiflT. 



6.833 
5.866 
6.85c 

6.866 
6.866 
5.883 



6.Sb3 



'.900 



6.883 
6.916 
6.916 
6.916 



6 9' 



6.916 
6.933 
950 



950 



6.966 

6.983 
6.966 
7.000 
6.983 
7.OCC 



7.016 
7.016 
7.016 

7-033 
7.033 
7-033 



io.02534©3 

10.0233829/' 

io.o234is5|7* 



7.05c 
7.05c 
7.066 
7.066 
7.083 
7.083 
7.083 
10c 



17.10c 
.116 



10.0135964 
10.0136392 
10.0236821 
10.0237250 
10.0137679 
10.0138109 



66 9 



10.0138539 
10.0138970' jg 
XO.0139401 , jg^ 



3940 
10.0139^33 
10.0240264 
10.0240697 



Co-fecants. 



10.0241x30 
10.0141563 
10.0241996 
10.024243c 
10.0241865 
10.0243299 



7-»33 

:-»33 
7-150 
7.150 
7.15c 
7.166 



7 

7.20c 

7.183 

7.11 6 

7.216 

7-21 

7.216 

7-233 

7.25c 

7-253 



Co. fines. 



95'o.565 



9.9782063 

9.9781653 

9.9781241 

9.9780830 

9.9780418 

9.9780006 9506, 

9-9779593 



9.9779180 
9-9778766 
9-9778353 
9777938 

9-97775*3 
9-9777 '08 



9.9776693 

9.9776277 
9.9775860 

9-9775444 
9.9775016 
9.9774609 



N.D- 



9509.666 
9508.766 
9507.865 
9506.963 
1.061 
9505-»57 



9504.253 
9503.348 
9502.443 
9501.536 
9500.629 
9499-721 



9498.812 
9497-902 
9496.991 
9496.P80 
949 5. J 68 
9494-255 



9-9774*91 9493-34* 
9.977377a'9492.426 

9-9773354'949i.5U 
9.9772934I9490.595 
9.9772515194^59-678 
9.9772095 :948^.760 



9-977i674'9487.842 
9.97712539486.922 



9.9770832 
9-9770410 
9.9769988 
9.9769566 



9.9769143 
9.9768720 
9.9768296 
9.9767871 

9-9767447 
9.9767CI1 



9486.002 
9485.081 
9484.159 
9483.237 



9.9766597 
9.9766171 



9-9765745'9474-897 



9.97653 «i5 



9473-966 



10UJ234682 

10.0235109^^^9.97648911^475.035 
10.013553 6^..,. ' 



9.9764464 



9482.313 
9481.389 
9480.464 

9479-53^ 
9478.612 
9477-684 



9476.756 
9475-^*7 



9472.103 



9.9764036I947 1.170 
9.976360S 9470.236 
9.97631799469.301 
9.97617 5019468.366 
9.9761321 9467.43c 
9.9761891 9466^, 



9761461 9465.555 
9.97610309464616 
9.97605999463.677 
9.97601 67 9462.736 
9-9759736'946i.795 
9-9759303 946C.8U 



6 9' 



9.9758870 9459.<^j J 

9-9758437!945'-968 
9.9758004 945K023 

9-^7ij?57c 9457-078 
9.9757^5^456.132 
9-9756701104 C5.186 



L. Siiw? *iN, 



fee. 



14.98 
15.00 
15.01 
15.03 

15-03 
15.0 6 

15.01 
15.08 
15.08 
15.11 
15.11 

U'i? 

»5-f5 

15.16 
15.1 

15.18 
15.20 

15.13 

?5-*5 
15.15 
15.16 
15.18 
15.30 



60 

59 
58 
57 
56 
5S 
54 

6 53 
5» 
5* 

50 

\^ 



8K5 
44 
43 



15.30 
15-33 
15-33 
13-35 
15-36 
15-3 



41 

40 
S9 
38 

37 

2f 
35 
34 
33 
32 
31 



6 if 



15-40 

5-40 

15.41 

15-43 
15-43 
^6 

15-46 
15.48 
15.50 
15.51 
15.51 

i±3 



»5-55 

15.56 
15.58 

15-58 

15.6c 

5.61 



15.63 
15.65 
15.65 
15.68 
15.68 
15.68 



15.71 

15.71 
15-75 
15-75 
15.76 

is.7e 



a9 
18 

»7 

26 

»5 
H 

3 
11 
11 
20. 

>9 

18 

»7 
6 

"5 
»4 
13 
11 

II 

10 

9 

8 

7 
6 

5 

4 



7i D E G R E E S. 



19 DEGREES. 



N. Tan. H.D 



K#. I'( 



M 



N, SinejN, 



3155^83 



iC 



9^51264.19 1 ice. 



L.Sine 



Tsar 



Co iecanis. 



<h37358i 10715*535 



N. Diff. 



1 fee. 



3443.276 



ilcc. 



L. Tan. 



9.5369719 



I lee. 



60 



25 33»4-355 
3347.098 
3329.841 

333»-584 
3135-3a6 

333^-069 



5 

7 
8 

9 
10 
II 

Z2 

»3 
»4 
>5 

16 

"7 
18 

»9 
zo 
sz 

12 

»3 

14 

»5 

26 

»7 
28 

»9 

22 
31 

3» 
33 
34 
35 
2$ 
37 
3« 
39 
4« 
41 
41 

43 

44 
45 
46 
47 
1! 
49 
50 
51 
5» 
53 
54 

55 
56 
57 
58 
59 
6c 



3*S««43» 
32^1.182 • 
3263.9^32 ^ 
^ 3266.681 
3269.430 
3272.179 



130086 ^j 



9-5 » 

9-5»3375oUi 

9.5137410 

9.5141067 

9-5'447"^;i 

9-5'4»37' 



3274.928 — 
3*77.676 
3280.424 
3283. Z72 
3285.919 >* 
328^.666 



1.11666 

r.o6666 

61.00000 

60.95000 

90000 

*0'^3333 



0.4869914 30689.610 
0^.86625030663.731 
0.4862599 30637.898 
0.485893330612.111 
Owi855279 30586.370 
0.4851629 30560.675 



i-rAr^i^7*6M 



6ot7i666 



9.5155660 

9.5159300^^^^^4^ 

9.5162936 

9.5166569 

9.5170198 



329iwfi3 
3294.160 
3296.906 
3299.653 
3302.398 
3305-144 



3,307.889 — 
33J 0.634 

33»3-379 
3316.123 
3318.867 
3321.611 



9.5173824 

9-5»77447 
9.5181066 
9.5184682 
9.5188295 

±21321 60. 



60.60000 

6a55ooo 
^-48333 



0.4847983 
0.4844340 
0.4840700 
048370^4 
0^433343* 
10.4829802 



30535.026 

39509.4*3 
30483.864 
30458.352 
30432.884 
30407.462 



432.0^33 
43 1.3 166 
430.5500 
429.7833 
429.0 r( 
428.2500 



3446.530 

3449*785 
3453.040 
3456.296 

633459-553 
3462.810 



9-5»955>o 
9.5199112 
9. 52027 1 1 
9.5206307 
9.5209899 
9.5213488 



60.43333 
60.38333 
60.31666 
60.26666 
60.21666 
15000 



0^826176 

0.4822553 

0.481^ 

0^.81531 

0.4811705 

Owf8o8o96 



30382.084 
30356.752 
89343033^-464 
8 30306.221 
30281.023 
30255.86S 



4a7.4833 
426.7166 
425.9833 
425.2000 
424.4666 
4»3-70oo 



9.5217074 
9.5220656 

9-5»H»35 
9.5227811 
9.5231383 
9-5»34953 



60.10000 
60.03333 
59-98333 
59-93333 
59.86666 
59.81666 



0.4804490 
0.4800888 
0.4797289 

0-4793^93 3 

0.4790101 

0.4786512 



30230.759 
30205.693 
30180.672 
10155.694 
30130.760 
30105.870 



422.9666 

4«l.20OO 

421.4666 
430.7 f€6 
419.9666 
4'9'«5' 



3340.810 

3)43-55» 
1346.293 

3349-034 
3351.775 
33S4'5'6 



9.5238518 
9.5242081 
9.5245640 
9.5249196 

9-5*^*749 
9.5256298 



59.76666 
59.70000 
59.65000 
59.60000 

5^53333 
59.50000 



-477934430056 



3357.256 — 9.5259844 



59.41666 

59-38333 
59.31666 
59.26666 
59.21666 
59.15^ 



3S59.W^ 
3j6*-735 
33^5-475 
3368.214 

3370.953 



9.5263387 
9.52616927 
9.5270463 

9- 5*73997 
9-5>775*6 



3373-69 » 
3376^29 
3379.167 
3381.905 
3384.642 
3^87.379 



9.5281053 

9-5»84i77 
9.528S097 
9.5291614 
9.5295128 
9.5298638 



59.10000 
59.05000 
59.00000 

58.93333 
58.90000 
58.81666 



3390.1x6 
3392.852 
3395.589 . 
3398.3»5 ? 
3401.060 
3403.796 



9.5302146 
9.5305(150 
9.5309151 
9.5^12649 
9.5316143 
9-53»9635 



58.78333 
58.73333 
38.66666 
58.61666 
58.56666 
58.50000 



0.4782926 
o. 

0-4775765 
0.4772189 
0.4768617 
0.4765047 

0.476144; 

o.47579»9 
0-4754360 
0^-750804 

0-4747*5 » 
0-474370* 

0.474015.6 

0.4736613 

0.4733073*9737- 

0.47*95^37 

0.4726003 

047**474 
0^.71894729641 

o.47"54*3 
0.4711903 
0.4708386 
0.4704872 
0.4701362 



30081.024 

'.221 
30031^.62 
30006.746 
29982.073 

*99 57-443 
229932.856 
29908.312 
29883.811 
29859.352 

*9834-936 
29810.563 

29786.23 
29761.942 

695 
*97»3-490 
29689.927 
29665.20 



418.4833 
417.7666 
417.0166 
416.3000 
4x5.5666 
414-8333 



3466.068 
3469.327 
3472.C86 
3475.846 
3479.107 
4ftt - 
3485.630 
3488.893 
3492.156 
3495.420 
3498.685 
350'-95o 
3505.216 
3508.483 
3511.750 
3515.018 
35^8.287 
35*1.556 



54**3 
54-*5 
54.* 5 
54.26 
54.28 
54.28 



'9..53738*i 
9" 

9.5382017 
9.5386110 

9._. 
9.5394287 



54.30 
54-31 
54.3* 
54.33 
681^35 
54^35 
54.36 
54.38 
54.38 
54.40 
54.41 
54>4> 

5443 
54-45 
54.45 
54-46 
5448 



2^??*»-n?3 



9.5398371 

9 

9.5406531 

9.5410606 

9.5414678 

9.5418747 



6S.36666 
31^66 

68.28333 

68:21066 
16666 

68.iz«66 



68.06666 



9.5422813 

9.5426877 

9.5430937 

9-54: 

9-5439048 

9.5443100 



67^96666 

67.86666 

67.81666 



59 
5* 
57 
56 
55 
54 

5? 
5* 
5» 



414.1000 

413.3833 
412.6500 

411.9333 
411.2166 
410.5000 



3524.826 
3528.096 
3 J3 1.368 
3534.640 
3537.912 
3541.186 



54.48 



9-5447148 

9-545« 

9.5455*36 

9.5459*76 

9.5463312 

9-5467346 



67.7^666 

^•7333 
67.66664 
' 61666 
67* 5606 6 
^-53333 



45 



'?2*M 



409.7833 
409.0666 
408.3500 
407.6500 
406.9333 
406.2166 



3544.460 

3547.734 
3551.010 
3554.286 

3557.56* 
3560.840 



54-50 
54-50 
54.53 
54.53 
54.53 
54-56 



9.5471377 
9-5475405 
9*5479430 
9.548345* 
ft. 548747 X 
9.5491487 



67.46666 

1666 

67.38333 

^•33333 
67.26666 

67->3?33 



125 

29617.087 
*9593-o9o 
29569.135 
29545.221 
29521.348 



405.5333 
404.8166 

404.11 
403.4166 
402.7166 
40*-o333 



3564.118 

3567-397 
676 
3573.956 
3577.a37 
3580.518 



54.56 
54-56 
54.60 
54.60 
54.6c 
54.63 



9.549550c 
9.54995" 
9-5503519 
9.55075*3^6 



67.1833*3 

67-13333 
67.08333 
67.03333 
66.98333 
66-93333 



9-.55M5*5 
9-55' 



i5!l66.6 



66 3570. 



3406.531 

3409.265 
3412.COO 

3414-734 
3417.468 

^420.201 



9.5323123 
9.5326608 
9.533009c 

9-5333.569 
9.5337044 
^•53405 'V 



5846666 
58.40000 
58.35000 
58.30000 

58-*3333 
58.20000 



04.697854 29497.516 ; 
0.4694350 *9473.7*5 
0.4690849 *9449.975 
0.4687351 29426.265 
0.4683857 294Q2.597 
0.4680365 29378.968 



401.3333 
400.6333 
399.9500 
399.2500 
398.5666 
397.8833 



3583.801 
3587.083 
3590.367 
3593.651 
3596.936 
3600.222 



54.63 
54.65 
54-65 
54.66 
54.68 
54^68 



9.5519521 

9-55*J5'4 

9.55*750456: 
9-553>49* 

9-5535477 
9-5539459 



66.88333 
66.85000 
66.80000 

73333 

66.70000 
50CO 



Co lines. 



58.13333 
58-08333 
58-03333 
57-98333 
57.91666 

57-88333 



0.4676877 
0.4673392 
0.4669910 
04666431 
0.4662956 
0.46594S3 



*9355.38o 

a933*-833 
29308.326 
29284.858 
29261.431 
29238.044 



397.2000 
396.51^ 

395-*333 
395.1066 
394.4666 
393.8166 



Ts^i'^ 



3603.508 

/ ^795 
3610.082 

3613.371 
3616.660 

3619.949 



54-7* 
54-70 
54.73 
54.73 
54-75 
54-76 



9.5543438 
9.554741. 
9.5551388 

9-5555359 

9-55593*7 

5563*9* 



66.61666 
66.55000 
" 50000 
66.46666 
66.41666 
66. 



43 
4* 

40 
39 
38 
37 
}^ 
35 
34 
33 
3* 
31 
3£ 
*9 

2S 

*7 
26 

*5 
*4 

22 

21 

2C 

& 



'.3 6666 — 



1 66. 



L. dec. 



W. Sec. 



393.^333 
392.4500 

391.7833 
39»-»333 

390.450c 

389.7833 



,362|.24c 
3626.531 
3629.823 
3633.115 
3636408 
3639.70* 



.54.76 

54.78 

54.7' 

54-81 

54.81 

54.81 



9-5567*55 66; 
9*557»»H 

,Q 9*557517* 

9.5579ii»5 

9^5583077 
9.55870*5 



66.31666 
'.28333 
66.21 666 
66.18333 
66.13333 
^^8333 



54.85 
54.85 
54.86 

54.^ 
54.90 



88^' 



9-559097^ 
9*559491*4 
9.$59««54 
5602792 
9.5606727 
9.5610659 



»u>5ooo 
65.98333 
65.95000 
65.90000 
65.86666 
63.80000 



Co' tangents. 



65.76666 
65.71666 
65.66666 
65.63333 
65.58333 
65-53333 



17 
16 

>5 

14 
»3 
12 

II 

10 

9 
8 

7 
( 

5 

4 

3 

' 2 

1 



M 



7c D E G R E E S. 



M 



45 
46 
47 
48 

49 
50 
5' 
5» 
53 
54 

55 

56 

S9. 

60 



Cor tangents. ^,Diff* 



0.4630281 



0^626179 
0.4:61208c 
0^.61798^ 
0.461389c 
0.4609800 
0.4605713 



29014.688 
28987.3.14 
28959.986 
28932.704 
28005.467 



0.460162^ 
P-4597547 
0-4593469 
o-45»939'4 
0.4585322 
0.4581253 



0.4577187 

o-4573»»3 
0.4569063 
0.4565006 
9.4560952 
0.4556900 



0.4552852 
0^.548^07 



7 
8 

-9 
10 

El 

II 

«3 

»5 
16 

18 

»9 
20 
21 
22 
aj 
54 

*5 

26 

17 
28 

»9 

1? 

3, jp.4504500 

3» 

33 
34 
35 
?^ 
37 
38 
39 



tmiiiiF^ 



28635.602 
28608.863 
28582.168 

>»555-5'7 



«8528.9ii 
28502.349 



443^'333 

o-454476;|"i75.83iJJ?:^e66 
0.454072428449.356^ ^ 

0.4536688 18422.926 
»^396'539 



>.453»65i 



0.4528623 

0.45*4595 
0.4520570 
0.4516548 
0.4512529 
0.4508513 



439.0500 

438-3333 
437.6166 

18265.^56 tiA'!!Ji 
.«*.,« ,,.436.1666 



0.4500489 
0.4496481 

o-449»477 
0.44-88475 

0.44^4476 



0.4480^79 
0.447*6486 
0.4472496 
4^U 0.44^8 508 
0.4464523 
0.4460541 



0.4448612 
0.444464T 
0.444067^ 



0.4428786 
0.4424829 



0,4409029 
0*440508^ 
d.4401146 



iP-4>93»?3 
.438934J 



L. Tang. 



29042.109 



28005.4 
28878.2 



77 



28851.1^ 
28814.033 
28796.979 
28769.970 
28743.007 
28716.088 



19 DEGREES. 

L. Sec. 



I fee. 



457.01.66 
456.23*33 
455.4666 
454.7000 
453,9500 
453.16661 



45A.4166 
451.^500 
456.9000 
450.1 5Q0 

449.3833 
448.6560 



447.1500 
446.4000 
445.6500 
444.9166 
444.1833 



28370.196 
28343.896 
28317.639 
28291.426 



28239.129 



441,2500 
440*5000 
439.7833 



435-4500 



282It.04cl 



28109.1341 



•452.6000 



i52«5^::??33 



28ol?:646!^^-5n 

*4^*''4'4^9:o^ll 

27980.19^ J»|° 33 
*7?54.5375^-i8" 



'liZi 



0.4456562 27003.339. J 
0.4452585 Vf77.^»jj^5;2x66 



2;8oi.4;o,4^4.*"3 
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10687.763 
10688.936 
10690.1^0 



T0f«5VaM 
X 069^.463 
10693.64] 
X 0694. 820 
ib6p'6.ooo 
16697.x 82 



T069}.3'64 

X 06919. 548 
10700.733 
10701.919 
io;^o3.io6 
I07d4«a95 



10705.484 

10706.675 
1070*7.867 
107C9.C6C 
10710.254 
10711.450 



I fee 



i«.7* 
1S.80 
8.« 
18.8.5 
18.86 
i8.8« 



10.027^834 
16.0274297 
10.02747O1' 
10.0275225 
19.027569^ 



49-^3 
19.15 
19.16 

t9«20 

9*3 



19.23 
19.26 
19.2S 
19.31 
X9.3X 
■9-35 



X.9.-35 
19.3S 

19.40 

X9-4> 

X9-45 

«2dJ 



X9.4S 
19. 50 

X9-5X 
'9-53 
X9-55 
,9^ 



19.64 
X9.61 

X9.63 
19.65 
19.66 
X9-70 



19.70 
X9-73 
'9-75 
19.76 
19.78 
19.81 



19.S5 
^9.86 
19.88 
19.9c 
19.93 



L. 5>cc. 



10^270144 



10.0^70602 

10,027106V 

ioi.0271523 

10.0271 

10.0272446 

\o.Q2 7.2908 



►86!' 



10,0276155 
10.0276620 

ib.6277or 

10.02775*5*. 
10.02780x9 
1 9.027 84$6 



7.666 
7.666 
^683 
7.683 
7*700 
7-700 
7.716 
7.716 
7x6 
7-733 
7*7 3 3 
7-750 



10.027895; 
10.0279421" 
10.0279890 
10:028035^ 
16.0280528 
i 9.0^8x297 



10.0281767 
10.0282238 
10.028270^ 
10.6283x80 
10.0283652 
10.0284124 




10.0284596 
10.6285069 
16.6285543 
10.02)6016 
10.0286491 
ip.02869^5 



10.0287446 
X 0.02879 1 6 
16.0288392 
16.028886^ 
16.02^9345 
i 0.0289822 



10.0290299 
10.0290777 
X0.0291256 
io.0291735 
10.02^2214 
10.0 292694 ^ 



10.10293174 
10.0293654 
10.0294x35 
10.02946x7 
10.0295098 
10.0295581 



X 0.029606 3 
X0.0296546 
to.0297030 
10.02975x4 
10.0297998 
10.0298483 



Cd itcanis. 



Ditf. 



X Ire. 



9.97266^9 
9.9726166 
9.97*5703 
9-97*5*39 
9:97*4775 
9.97*43x6 



9.97a3?45 
9,9723380 
9.9722914 
9.9722448 
9.9721981 
9.97*X5X4 9378 



9.97* X047 
9.97*0579 
9.97*0110 
9.97x964* 
9.97x9x7* 
9.97x8 



7.!33 
7,850 

7^859 
7,850 
7*366 
7.866 



7.866 

7.««3 
7.900 
7.8S1 
^9x6 

7.900 



7.916 

7.933 
7.933 
7.933 
7.956 

7-950 



7.950 
7.966 
7.983 
7.983 

7.9S3 

000 



8.000 
8.000 
8.ot6 
8.033 
8.0x6 
8.050 



8.033 
8.050 
8.or ' 



66 9 
66 9 



p.oj 

8.066 

8,083 



Co- fines. 



N.D.M 



9.9729858 



9.9729398 
9.9728938 
9.9728477 
9.97280x6 

9-97*7554 
9.9727092 



93S9.942 
9388.^42 
9387.94c 
9386.938 
9385.934 
93*4-93 



93*3-9*5 
9382.920 

93*x.9X3 
9380.906 

9379.*9* 
"889 



703 9J7 



9377.88c 
9376.860 

9375-*5* 
9374-846 

9373-?33 
2.820 



9.97 X 
9.9.7 x776a 
9.97X7*9x 
9-9.7 x'" 
9r97x6348 
9-97 X^ 



9.97 X 
9.97X493X 
9-97x44 
9.97x3984 
9.9713509 
97x3035 



9.97x2560 
9.97x2084 
9.971x698 
9.97XX132 
9.9710655 
9.9710x78 



9.9709701 
9.9709223 
9.9708744 
9.9708265 
9.9707786 
9.970730$ 



9,9706826 
9.9706346 
9.9705865 
9.9705383 
9.9704902 
9.9704419 

9.9703937 

9.9703454 
9702970 
.9702486 
9.9702002 
9-970x5x7, 



L,.Sinc 



9396.926 



9395-93 «] 
9394*93 
9393-93 
9392.940 

939"*94^ 
9390.943 



ft6. 



8233|937x-*o6 

9370.796 

. 9369.774 

6820 9368.758 

_ 9367.740 

58769366.722 



54049365.703 
9364.681 
- 662 
9362.641 
9361.618 
9360.595 



9359.57X 
935*.547 
9357.5*x 
9356w^95 
9355.46* 
9354-440 



9T53.4xa 
9L35*.3** 
935x35* 
9350.321 

9349-**9 
934*.*57 



9347-** 3 
93'46.i89 

9 345- X 54 
9344'.xx9 
9343-0** 
934^.045 



9341.007 
9339.968 
9338.928 
9337.888 
9336.846 
9335-*04 



N. Sine 



I lee 



16.58 
16.60 
16.61 
16.63 
16.63 
16.65 



x6.68 
16.66 
16.70 
16.7c 
16.73 
73 



X6.75 

16.75 

16.7 

16.7S 

1 6. 8c 

16.81 



16.81 
16.85 
16.85 
16.86 
16.88 
16.8^ 



16.90 
X6.93 
X6.93 
16.93 
X6.96 
16 



59 
5* 
57 
56 
55 
54 

53 
5* 
5x 

50 
49 
48 

47 
46 
45 
44 
43 
4* 

4x 

40 

39 
38 
37 

3^ 

35 
34 
33 
3* 
3x 



X6.98 
17.00 
X7.0X 
X7.0I 
X7-05 
X7.05 



17.06 
17.06 
X7.10 

IJ.XO 

I7.XX 

iZ±3 



X7.»3 
f7.x6 
X7.X6 
17.X8 

X7.2C 
7-2C 



17.23 

x7-*3 
17.25 
17.25 
X7.28 
17.28 



17.3c 
17.31 
X7-33 

'7.33 
17.36 

17.36 



60 



96 22 



19 
28 

*7 
26 

*5 

i± 

*3 

22 
21 

20 

X9 
x8 



X7 
16 

»5 
X4 
13 
,ia 

IX 

10 

■ 

9 
8 

7 
6 

5 

4 
3 
2 
I 
o 

M 
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ii DEGREES. 



D. 

f. 



8 

9 

lo 
12 
12 



3583-679 



55S6.395 

3 5^9. no 

3591.825 

3594.5^, 

. 3597-»^4 

7 3601.682 
3605:^95 
3 60S. 1 08 
3610.81 
3613.534 
3616.146 



3618.958 
1413611.669 
3614.380 
3617.091 
3619.801 
363*;5? 
3635.211 
3637.931 
3640.641 

3643.JS» 
3646.059 
3648.768 



'9 

29 

21 
22 

^4 



45 
46 

47 
48 

49 
50 
5» 

5a 
53 
21 

>e 
f 



L. Sine 
9'SS43»9* 



9.5546581 

9.5549868 

90^5315* 

9.5556433 

9-55597 

9.5562987 



9.55fc6259 

9-5S^95a9 

9.557*79* 

3^9.5576060 

'^9-55793»» 
9 55^^579 



365^476 
3654.184 
3656.891 

3659-599 
3661.306 
3665.011 



3667.719 
3670.+15 
3673.130 
3675.836 
3678.541 
3681.146 



»5 

26 

*7 
28 

»9 

3^ 

V 
3a 

33 
34 
3S 

3^ 
37 
38 
39 
40 

4» 
4» 

43 3700.170 

44 3701.871 
3705.574 
37x58.176 
37«0.977 
3713-678 



3683.950 
36^6.654 
3689.358 
3691.061 
3694.765 
3697-46^ 



37*6.379 

3719.079 
3721.780 
37*4.479 
3717-179 
3719. g'^ 



373*.S77 
3735.275 
5737-97 
374^.67 1 
1743-369 
<746.cf 6 



DifF 



I fee. 



Co-fecants. 



N. Dift. N.Tan.iN.O 



1 0.44567081 



*79'4-*^' 



54.81666 '«>-44534i9 
cl,8«, '**-^5o«3* 
10.4446848 



54.78333 
54.73333 
54.68335 

54.63313 
54.60000 



9.5585835 
9,5589088 
9-5S9»338 
9.5595585 
5598819 
9^56010^ 



54-53333 
54,50000 
54.45000 
54.40000 
54.35000 
54.30000 



^.5605310 
9.5608546 
9.5611779 
9.5615010 
9.5618137 
5621461 



9.5614685 
9.5627904 
9^5631111 

9-5634335 

9.5637546 

5640754 



9.5643961 
9.5647163 
9.5650363 

.,. 5653561 
59.5656756 
9.5659948 



9.5663137 
9.5666314 
9.566^508 
9.5671689 
9.5675868 
9.56^79044 



9.56812 
9.5685387 

9.568^555 
9.5691711 
9.5694883 
9.5698043 



9.5701100 

9-5704355 
9.5707^06 
9.5710656 
9.5713802 
9.5716946 



9.5710087 
9.5723»»6 
9.5726362 

9-57*9495 
9.5732626 

9-5735754 



Co-fincs. 



«o.'4443567 
10.444028^ 
10443^013 



*7883>i53 
27861.059 

27840.999 

27819.973 



I iec. 1 38 38.640 



35*-»3l3 
351.5666 
351.0000 



3841.978 



3845.317 



"0.4433741 
10.4430471 






»7757>>oc 
27736.111 



fo.4417104 17715,355 
10.4413940 17694. 531 
10,441067917673.744 



10.4417411 



10,4414165 
10.4410911 
10.4407661 



54.16666 
54,11666 

1::m666 -4404415 

.;«li666"0-440ii7i 
10.43979*9 



54.06666 
54.03333 



$3-98333 
53-93333 

" 5*333 ,0.4384090 

C3.S5000 *"^3J499« 

".,L,J'°-438J763 

>.4378S3» 



53*78333 
53.75000 



53.71666 
53.65000 
53.61666 
53-56666 
53.51666 
51.46666 



5Mi333 
53-38333 
53-33333 
53.30000 
53.15000 
53.10000 



53,i500jt) 
53.11666 
53.06666 
53.01666 
51.98333 
5^93333 



51.88333 

5a.83333 
51.80000 

51.76666 

51.70000 

52.6^666 



52.61666 

5«-58333 
51.51666 
51.50000 

5« 43333 

52,40000 



52.35000 
51.31666 
51,1666' 
51.11666 
5V18333 
5*-l33r. 



10.4394690 

10.439M54 
10.4388121 



»0 437S3M 
10.4371096 
10.4368879 
10.^365665 
10.4361454 
^ 0.43 59*46 



10.4356040 
«o,435«837 

10.4349637 
io.434«43v 
10.4343144 
10.4340051 



'0*4336863 
'^•4333676 
10.4330491 
10.4317311 
10,4324132 
10.4310956 



10.4317783 
10.4314613 
10,4311445 
io,4joj279 
10.4305117 
10.4301957 



10.4195645 
10.4191494 



10,4189344 26849 39) 



10,4186198 
10.4183054 



10.4179913 

10.4176774 
10.4173638 
10.4170505 
10.4167374 
-10.4164146 



L, Sec. 



1765*. 988 



17631.16; 
17611.578 

»7590.9»3 
17570.30 

17549.7" 
17519.157 



17508.634 



13908.894 



17467.687 
17447.163 

17416.871 

17406,511 



27386.186 

27365.891 
»7345»6jo 
17315.400 
*7305.ao3 
17185.038 



17264.905 
17144.8'04 

*7»*4'735 
17204.698 
17184693 
17164719 



*7"44»777 
27114,866 
17104,987 
17085,139 
17065.313 
*7045-538 



17015.784 
17006,061 
26986.370 
26966.709 
i694;.079 
16917,480 



10.4198800 26907.911 ' 



16888.374 
16868.867 



26829.945 
26810.530 



347.0500 



345-9333 



344.' 
344.1500 
343.7000 
343*' 500 
34^.5833, 



3848.65( 



6 55-15 



1851.996 
3855-337 



3858.679 .: 
3861.011 



348-7333 jsi:":!: 55-70 



I fcx. 



9.5^41774 



55»63 



55*65 

55.6 



55*6S 



;5-7o 



9*5845549 
9.5849311 
9.5853091 
9.5856859 

9.5860614 
9.5S64s8<> 



3871.053 



r^;j«!i:i:!:! 



3878.744 



3881.091 



55.73 

55-75 
55-75 
5i 



3891.136 
3895.486 
3^98»837 



3^01.189 



341.5000 
340.9500' 



166 



338.7666 
338-1333 



3911.147 



gj..Jt39i8.957 



3911.313 

3915 670 

t'9910.017 
337.7000 3' ' ' 

337.1666.3^'*-^ • 
336.6166I5935-745 



^5-86 
55.86 
5.88 
55.88 
55.9« 
559» 



-3 --J394*.465 
33*,90oo P^^^'' 



354-48331 
333*9500: 



3^^666 396^-64 

33i.8soo|39f-°" 

331.31663969-3^, 

^^ ^ 397^-746 ; 



330.S000 
330.2666 
3*9^7500 



3976.114 
3979-483 



329.2333 
398.7166 
328.1S33 
327,6833 
317.1666 
316.6500 



3981.853" 
3986.114 

3989-5?5 
3991.968 

3996.341 

3999-7 '5 



3»6,i333 
3»5-633i 
3V5.«'66 
324.6000 



26791.145 

26771.790 

»675»»465 
26733,171 
26713.906 
26694,672 



N- Stfc. 



3*3-oJ*33 
3".S83-, 
311.0833 
3*1.5666 
311.0833 
3*0,5666 



4003.089 
4006.465 
4009.841 
4013.218 
4016.596 



i:t:;st^^i^ 



4013.354 
4016.734 
4030.115 
403.3.496 
4036.879 
4040.262 



9,5«68h7 
9.1871904 
9.5875660 ^ 

9.5879413 
9.5W3163 

;i 9.5886911 
9.5890657 
9.5894401 

9,5t98i4» 
9^5901881 
9.5905617 
9.5909351 



55-78 
55.80 
15.80 
55.81 
55-83 
55.85 



9.59130811 
9,5916811 
959*0539 gi 
9.59*4*63 
9.5917985 

9'S93» 



55*45 
55.98 
55-9« 
56.00 

56.00 
56,03 
56.03 
5605 
56.06 
56.06 



56.08 
56.1c 
56.11 
56.13 
56.13 
56.15 



56.16 
56.18 
56.18 
56.11 
56.11 
56,»3 



56,ii 
56.16 
56.16 
56.18 

56.30 
56.30 

56.33 
56.35 
56.35 
56:38 
56.36 



Ian. 



61.68333 

61.61666 

,60000 

61. 

61.50000 
6»t48|33 



6* . 
61.31666 
61.16666 
6*.^3333 



UZS6 



61.18333 
61.16666 

LII666 
61.06666 
61.03333 

2.00COO 



.-fl,9-5«54*3 
"•'J9.5S39«38 
J!'J5 ^'594*8$. 
9.594656 
9.5950269 
9-S95397S 



9.5957679 
9^961380 
9.5«65Q79 
9-5968776 
9.5972470 
9.5976161 



9.597985* 
9-5983540 
9.5987115 
9»599<?9o8 
9.59945^8 
95998267 



9.6001943 
9.6005617 
9.6009189 
9.6011954^ 
9.6016615 
9.6010190 



'!« 



9-60*3953 

9.60S76: 

9.6031171 

9.^034917 

9.6038581 

9.6041133 



C6-tai3gentt 



9.604 58S1 
9,6049519 
9.6053174 
9.6056817 
9.6060457 
9.6064096 



Diw: 



if^. 



59 

i 

57 

5f 

55 

*7SOoo 54 



61.91666 

62,86666 

61.83333 

61.80000 

6*, 

>i. 70000 



55000 49 

47 



61.41666 46 
61,40000 4^ 
' 35??0 44 

45 

41 



61.96666 
61.916^6 
6u8S335 

61,76666 



73333*3 



61.68333 
61.651 
61,61666 
61.56666 
6». 53333 



i7 
26 

«5 
»4 

*3 
.50000 jx 



61 

61,466*66 
61.41666 
61.38333 

6t,33J33 
61,31666 

6i.s6666 
61.13333 
61.10000 
61,15000 
61.11666 
61,08333 



61.05000 

1.O60OO 

60.$ 6666 

60,93333 
60.9000C 
60,86666 



6o,Sj666 
6078333 
60.75000 
60.71666 
60.66666 
60.6500c 



ITT 



53 
52 
5« 

50 



4> 

4C 

9 



>4 
33 
3» 
3" 
3£ 
29 



5 
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21 DEGREES. 



inr 



M 



10.41 5»ii6 26050.^891 



I 
9 
3 
4 
5 
-i 
7 
8 

9 
10 
II 

II 

'3 
H 
«S 

16 

'7 
18 



«9 
20 
If 
22 

»3 

27 
28 

»9 
30 



3* 
3* 

33 
34 
35 
3i 
37 
38 

39 
40 

41 

li 
43 
44 
45 
46 

4? 
48 



4^ 
50 
5* 

54 
53 
54 

55 
56 
57 
58 
50 
60 



Co-taofients 



N. Diff. 



50679 26Q1 



26028.2^8 
105.659 
25983:095 
25960.564 
25938.068 
16.41356x4 2591 5.606 



10.41544^1 

10.41 

.10.414^09 

10.4143141 

10.4139x7:6 



io.4i3r853 
10.4128096 
10.4124340 
10.4120587 
10.4116837 
1 0.4 1 13088 



10.41P9343 
10.4105599 
10:4101858 
10.4098119 
10^094383 
10.4090649 



10.4086918 
10.4083188 
io.'407946j 
10.4075737 
ia"40720i_ 
10:4068295 



25626.645 
25604.649 
25582.686 
25560.756 
525538.858 
25516.992 



i 0.40645 77 
10.4060862 
10*4057149 
ro.^53419 
fo.4049731 
1 0.404602 <, 



104042321 
ia403862o 
iOi403492i 
1 0.403 1224 
xo;402753o 
io;4023838 



10.40J2775 
11^4009092 
10.4005412 
I0.-4OOI713 



10.3998057 

ro, 

10. 39907 J 

X0.3987042 

10.3983375 

10.3979710 



10.3976047 i 
10:39723873 

10:3968729 3 

10:3965073 »49I7.( 



fo. 39 5 ^767 



10.3^54118 
10.3950471 
10*394682' 
10*3943183 

«<>-3939543 



10^3935904 247 



LMang; 



*5893'»-77 
25870.782 
25848.421 
25826.094 
25803.800 
»578i:S39 



377-i*66 
376.6560 
376.0666 
375.5166 

374.9333 
^74.3666 



»5759-3" 
25737.118 

»57H.957 
25692.831 
2.5670.735 
25648:674: 



373.8166 

373.2500-; 

'372.6833 

372.1166 

371.5666 

37'.6i66 



a»549S-'^o' 

»^73-359 

*54^5»-59 

*5^9-8^55 

25408.151 

5*538^ 



36^.1560 
366,6000 
366.050c 
365.5000 
364.9666^ 
364.4333 



Ht79^ 



25364.839 

25343.»3» 
25321.6^55 
25300.1 1 1 

25278.598 
*5^^57-"7 



10.4020148 25235.667 
J0.4016460 25214249 
25x92.863 
25x71.507 
25150.18. 
25i28.89c^ 



25^07.629 
399438315086.398 
5Q65.198 
25044.029 
25022.891 
25601. " 



24980.707 
249 59.66 ih 
24938.645 
«6o 
io<396x4i9l24896.766 
24875.781 



24854.887 
24834.023 

13.190, 
»479a'3?6 
24771.612 

50.869 



6248 



N. Ian. 



I Ice! 



370-4500 
369.906c 
369.3300 
368.7833 
36J8.2566 
367.6833 



363.8666 
36 3:3 560 
362.^^60 
361. '2666 

^ 6.1.7333 
36X.2000 



3^0.6666 
360.1333 
359.6006 
359.6666 
358.5500 
358.0166 



357.5000 
356:9666 

356.4333 
355.9333 
35^.4006 
354.8833 



7«;!f!' 



354.3500 
353.8500 

353-3333 
352;8i66 
3000 
35'.7^33 



351.2833 

350,7666 

350.266$ 

349.7500 

349.»333 
348.7^00 



348.2333 
347-733} 
34712166 

346.7333 
346.2333 
345.7 '66 



N, 



^ec 



07 ".450 



647 1$; 



0712 
0713.844 

07*5.043 
0716.144 

071J445 
0718.647 



0719.851 
0721.056 
6722.262 
0723.469 

0724.6>8 
07x5.887 



95 
•9-$5 
19.98 

2O.0I 
20.01 
20.63 



0727.098 
0728.3x0 
0729.523 
0730.737 
0731.953 
0733-'7o 



10.06 
2d.o8 

20.10 

20.11 
20.15 
20.15 

ioTx 

20.20 

20.21 

20.23 

20.26 

20.28 



0734.388 
0735.607 
0736.827 
0738.048 
0739.271 
0740-495 



20.30 
26.31 
*o.33 
20.35 
20.38 
20.40 



0741.720 
0742.94^ 



0744^173 20.45 
0745.402 
6746.631 
0747.862 



0749.095 
0750.328 
6^751.562 
0752.798 
<>754io35 
0755-273 



0756.512 

0757.753 
10758. 

6760.237 

0761.481 

0762.727 



995 20. 



0763.973 
0765.221 
0766.4^ 
0767.720 
0768.971 
0770.224 



0771.477 
0772.732 
0773.988 
0775.246 
0776.504 
0777*764 



0779.025 
O78o;287 
078J.550 
0782.815 
6784.080 
0785-347 



ifec 



jjjo.0304823 
0.0305313 
0.03058 
0.0306296 
0.6306788 
0.0307280 



20.4 x 
20.43 



20.48 
204^8 
20.51 



io.55 
20.55 
20.56 
2o;6o 

20.6j 

20.63 



20.65 
20.68 
70 
ao.70 
20.7 
20. 



0.73 
D.70 



20; 76 
20.80 

20.81 

20.83 

20.85 

20.88 



20.88 
20.91 
20.93 
20.9^ 
20.96 
21*00 



21.01 
21.63 
21.05 

2I.0S 
21*11 



L. Sec* 



\^tf. 



10.0098968 g. 
10.0299453 
0.02^9939 g. 
0.03004261 g, 
0.030091 

0.030 X406}g, 



10.0307773 

0^308266 

0.0398759 

0.OJ09254 8. 

0.0309748 

0*0310243 



o.Oflfc98483 



Q.6301888 
0.0302376 g, 
oU)302r ' 

0.0303353 

0.6303842 

0. 030433 



0.0310738 

0:0311 

0.03x1730 

0.0312227 

0.0312724 g 

0.0313221 



9 8 



0.031371 

0.03 142 17 

o;o3i47i6 

0.0315215 

0-0315714 

0.0316214 



0.031^715 
0.03x7216 
0.03177x7 
0.0318219 
0.0318721 
0.0319223 



0.03x97263; 

0.0320229 3 

0.0320733 

0.0321237 

C.032X742 

0.0322247 



0.0322753 
0.0323259 
0.0323765 
0.0324272 
0.0324779 
0.0325287 



0^)325795 
0.0326303 
0.0326812 
0.0327321 
ao32783i 
Q.0328341 



Ca-iecants. , 



Ittt, 



9.970'S^7 



839- 



083 

8.or 
100 

xx6 
1x6 
116 



8.133 
«33 
'33 

8.150 
8.150 
8.1 



669 



9322.186 
9321.X33 
9320.079 

200 9.9693704 93 «9.o»4 
9317.969 
9316.912 



8.183 
8.166 
183 
8, 

8.200 
8 



200 9; 



8.2x6 
8.216 

8.2t^ 



250 

8.233 
8.250 



8.250 
266 
8.266 
8.283 
-283 
8.283 



300 
8.300 

Itt 

8.316 
8.313 
8.350 
8.350 
8.350 
8.366 
8.366 
8.366 



383 

8.400 
8.400 
8.41 
8.4x6 



8.433 
8.433 

.•433 
8.450 

8450 

3.451 

i^U 

3.466 
S.483 
S.483 
:i.50C 
■>.5C( 



Co* fines. 



9335.804 



9.9701032 9334-76' 



9333.718 
9332.673 



9700547 
9.9700061 
9;9699574 933«-6a8 
9.9699087 
9.9698601 



6009329. 



9.969811^ 
9.96976*4 93*7.439 
9.9697136 
9.9696647 
9.9696158 
.9695668 



9*9695177 
9.9694687 
9.9694196 



9.9693212 
9692720 



9.9692227 
9.9691734 
9.969 144X 
9.9690746 
9.9699252 
9.9689757 



9.9689262 $309,496 
9.9688760 9308.434 
9.9688270 9307.370 
9-9687773 
9.9687276 
9.9686779 



9.9686281 9303.X09 

9.9685783 9302.042 

9.9^8^849 

9.96847859: 

9.9684286 

99683786 



9.9683285 
9.96S2784 
9.9682283 
9.9681781 
9.968x279 
9.9680777 



9.9680: 

9-967977 

9.9679267 

9.967?763 9*87 
9678258 

9.9677753 



6 9- 



9.9677247 
9.9676741 
9.9676235 
9.9675728 
'9.9675221 
9.9674713 



9.9674205 

9-9673697 
9.9673188 
9.0672679 
9.9672169 
9.967 i6<i9 



L. bint' 



9330.582 
535 



9328.488 



9326.390 
9325.340 
9324.290 
9323.238, 



93»5*85$ 
93'4-797 
9313.739 
9312.679 
93x1.6x9 
93'o.5i8 



9306.306 
9305.241 
9304.376 



9300.974 



299.905 
9298.835 
9297.765 



9296.694 
9295.622 
9294.549 
9*93*475 
9292 .40X 
929X«326 



12749290.250 

19289.173 

9288.C96 

017 

9^5.93^ 
9284.858 



NTDr 



I fee. 



9283.778J 
9282.696 
9281*6141 
9280.531, 
9279^47 
9278.363 



9277.277 
9276,191 
9275.104 

9»7- -„ 
9272.928 

927'.839 



4^fii§J^ 



N. Sint 



7.38 
7.38 
7.4' 
7.41 

7.43 
7.45 



59 

58. 

57 

5^ 

55 

54 



7AS 
7.48 
7^.8 

7.50 
7.50 
7^ 



53 

52 
5* 

50 
49 



53 £ 



7.53! 

7< 

7.: 

7.58 

7- 

7.61] 



47 



55 4^ 
5645 



5843 



7.61 
7.63 

7.63 
7^66 

7M 
7.68 



4» 
4« 
39 
38 
37 
3^ 



7.70 

7- 

7.73 

7.73 

7*7$ 

225 

7.78 
7.78 
7.80 
7.81 
7.83 
7.83 



35 

34 
33 
3* 
3» 

JO 

*? 
28 

*7 
26 

»5 



7.J5 
7.86 
7.88 
7W90 
7.90 
7.9* 



a3 
22 , 

21 

20 

«9 



7.93 
7.95 
7.95 
7.98 

7.9* 

8.0c 



«7 
x6 

«5 
'4 
'3 
12 



8.00 
:«.03 
8.03 
8.05 
8.06 
8.06 



II 

XP 

9 

8 

2 
6 



8.X0 
8.X0 
8.1X 

3 
8.13 

his 



68 D E G R E E S. 



±t DEGREES. 



A'i 



N. 



if! 



358^679 
5586.395 
3589.11^ 

4 3594.5^ 
. 3597.>'54 



L. Sine 



7|36oi.68i 
3605.^95 

9 3608.108 
3610.821 

3613.534 
3616.146 



10 
11 
12 



3618.95S 
1413621.669 
3624.380 
3627.091 
t7}629.8o2 
18 3631.1 



«3 



3635.222 
3637.932 
3640.641 

364.3.S5» 

3646,059 

1^ 3648.768 



»9 
20 
II 
22 

*3 



»5 

26 

»7 
28 

r 
3 

3» 
33 
34 
3$ 



3? 
37 
3« 
39 
40 

41 
4* 

43 
44 

45 
46 

47 
48 

49 
50 
5» 
5a 
S3 
i4 

55 

?e 
f 

^8 



.80* ^ ^551 
JII-^9.56. 



3651.476 
3654.184 
3656.891 

3659.599 
3662.306 
3665.012 



3667.719 
3670.+25 
3673.130 
3675.836 
3678.5^ 
3681.246 



3683.950 
36^6.654 
3689.358 
3692.061 
3694.76J 
3697.468 



3700.170 
3702.872 

37^5-574 
37X>8.276 

37»o.977 
3713.678 



37«6,379 
3719.079 
3721.780 

37*4.479 
3727.179 
3729.8-'^ 



373».S77 
3735^*75 
J737-973 
3740.671 

1743.369 
)746.ofi6 



9*5 S43»9* 
9.5546581 
9.5549868 
^•.5^5315* 
9.5556433 
9.55597«i 
9.5561987 



9.55*6159 
9.5569529 
9.5572796 
9.5576060 
•*^9-$5793»» 
9 55^*579 



Diff 



[fee. 



10.4456708,279 4.181 



54.81666 
54.7«333 
54-73333 
54.68333 

54.63313 
54.60000 



10.445341917883,153 



io«445oi32 
10.4446848 

«o.'4443567 
10.444028^ 
10443^013 



9.5585835 
9,5589088 
9.559»33« 
9.5595585 
5598829 

02Q3] 



54.53333 
54.50000 
54.45000 
54.40000 
54.35000 
54.30000 



^.5605310 
9.5608546 

9.56"779 

9.5615010 

9.5618237 

56x1462 



9.5624685 
9.5617904 
9,5631121 

9-5634335 
9.5637546 
9.5640754 



9-564396< 
9.5647163 
9.5650363 
9.5653561 
5:9.5656756 
9.5659948 



9.5663137 
9.5666324 
9.5669508 
9.5672689 
;p 9.5675868 
5^79044 



9.5682217 
5685387 

. 56J?555 
9.56917H 

9.5694883 
5698043 



9.5701200 

9.5704355 
9.5707^06 
9.5710656 
9.5713802 
9.5716946 



9» 57*20087 
9.5723226 
9.5726362 

9.57*9495 
9.5731626 

9.573S754 



Co-fincs. 



;4.26666 
54,21666 "•44109" 
i!6666'<^-4407662 

?: ..^^x 10.440441 5 



54.11666 

54.06666 
54.03333 



$1-98333 
53.91333 



53*78333 
53.75900 



53.71666 
53.65000 
53.61666 
53.56666 
53.51666 
52.46666 



5»-4i333 
53-38333 
53*33333 
53.30000 
53.25000 
53.20000 



53,15006 
53.11666 
53.06666 
53.01666 
52.98333 
5*.93333 



52.88333 
5».83333 
52.80000 
52.76666 
52,70000 
52.66666 



52.61666 

5*'58333 
52.51666 
52.50000 

5*43333 

52,40000 



52.35000 
52.31666 
52*2666' 
52.21666 
5*. > 8 13 3 
$*.>333; [ 



Co-(ecants. 



N. Dift. 



27862.059 
17840.999 
17819.973 



"0-443374I 
•0.4430471 
10.4427404 



349,30 00 



*7778.oH 



27757»>oc» 
27736.211 

*77«5»355 



'o.44»S940»7694.53* 



10,4420679 
10.44174*' 



10,4414165 



10.44044 

10.4401171 

10.4397929 



10.4394690 
10.4391454 
10.4388221 



ia438i763 
'O.4378538 



'P437S31S 

10.4372096 
ia.4368879 
10.4365665 



10.4362454 173«55»*03 



J0.4359246 



10.4356040 
>o»435*837 

10.4349637 
10.4346435, 

»o«4343*44 
10.4340052 



'0*4336863 
'^•4333676 
10.4330492 
10.4327311 
10,4324132 
10.4320956 



10.4317783 
10.4314613 
10,4311445 
10,430^279 
10.4305117 
10.4301957 



104295645 
10.4292494 



10,4286198 
10.4283054 



w.41799'3 

ro.4276774 

to.4273638 

10:4270505 
10.4267374 
10.4264246 



LrScC. 



I lec. 



N. Ian. 



3838.640 



35*.»313 
351.5666 
351.0000 



*7673.744 
27652.988 



27632.267 
27611.578 

27590.9*3 
27570.30 

27549-71* 
*75*9.i57 



27508.634 
27488,144 
27467.687 
27447.263 
27426.87 J 
274.06,512 



27386.186 
27365.892 
*7345>6jo 
*73*5.4oo 



27285.038 



27264.905 

27244.»o4 

*7**4-735 
27204.698 
27184693 
27164719 



338.7666 39"-f3 
338.2333 39*5670 
]7.7o"[39»9.o*7 
7.i666 393*.3j^ 
336.6166p3S.745 

6.08^3^ 



*7i44»777 
27124,866 
27104,987 
7085,139 
27065.323 
*7045.538 



27025.784 
27006,061 
26986.370 
16966.709 
16947.079 
26927,480 



10.4298800 26907.912 



26888.374 
26868.867 



10,4289344 26849 391 



16829.945 
26810.530 



26791.145 
i677r.79o 
26751,465 
16733,171 
16713.906 
26694,672 



N. Sec. 



345.9333 



344 

344.2500 

343.7000 



N.UiL. Ian. 



3841.978 
3845.317 
3848.656 
3851.996 
3855.337 
3858-679 
3862.021 
3865.364 
3868.708 
3872.053 



ii^|vjf±LZZ5 



348.7333 
348.1500 
347.6000 



3878.744 



345.3SOo3|»-^9^ 



3892.136 

1805.486 
343.'50o3 9|J 

34*.5833 ^ ^ ' ^^ 



f42.ocotli90*.i89 
iii I000I3905.541 
^:^Io:'39o8.894 
lJo.4ooo.39>*-»47 
339.8666^39|5.6o* 



339 
339:3 « 66 



39'8.957 



335.5So^9^*'f^ 



395*.55* 



333.9500!. 
3334166(3955 9 

33>»90Qo|. 3^^^ 






330.8000 
330.1666 
3*9t750o 



3971.746 
3976.114 

3979.483 



3*9.*333 
318.7166 
3^8.1833 
327,6833 
327.1666 
326.6500 



3982.853 
3986;224 

3989595 
3992.968 

3996.341 

3999.715 



3*6,1333 
3*5-633^ 
3^5-1166 
314.6000 



23.0H33 
3»*-583-, 
311.C833 
3*1.5666 
311.0833 
320,5666 



4003.089 
4006.465 
4009.841 
4013.218 
4016.596 



^:t;;s;?^iii2i 



4°»3.354 56.33 
40*6.734 Ul] 

*°3Q."5;6.35 



55'63 

55»65 

55»*5 

55.6 

55,68 

55.70^ 



9»5845549 
9.58493*' 
9.5853091 
9.5856859 
9.5860614 
9.586438<r 



55.709-5868^47 

9.5875660 
9.5879413 
9.5883163 
9.588691 1 



55.7» 
55.73 
55.75 
55.75 
5 ^.76 



5578 
55.80 
55,80 
55.81 
55-83 
55-85 



9.5890657 
9.5894401 
9.5898142 
9/5901881 
9.5905617 
9.5909351 



-559.5913082 
• 9»59"68i2 
9.5920539 g; 

9-5$»4*63 
9.5927985 

9-»3 ' 



55' 
55.86 

55.88 
55.88 
55.9 
55-9» 



55-93 
55>95 
55»*5 
55.98 
55.98 
56.00 



56.00 
56,03 
56.03 



l6 5fo5 



56.06 
56.06 



56.08 
56.1c 
56.11 
56.13 
56.13 
56.15 



56.16 
56.18 
56.18 
56.21 
'56.21 
56,13 
56,21 
56.26 
56:26 
56.28 



56.30 



62.91666 5 
62,86666 5 

6».83333 5 
62.S0000 5 
62,750005; 

»2.700OO J ^ 

5» 



6».6«333 
62.61666 
62.60000 

62.55000 ^9 
62.50000 4g 
^*»48333 



47 

62.4166646 
62,4000045 
62.3500044 
62.31666 
62.26666 



111^6', 



62.183334c 
62.16666 

2.11666 
62.06666 
62.03333 

12.00C00 



9.SJf354»3 
9.59S9«38 
^•594*8$ I 
9.5946561 
9.5950169 
9-5953975 



9-5957679 
9.5961380 
9.5965Q79 
9.5968776 
9.597*470 
9.5976162 



9-597985* 
9-5983540 
9.5987225 
9,599<?9o8 
9*5994528 
95998167 



9.6001943 
9.6005617 
9.6909289 
9.6oi295<J 
9.6016625 
9.6020290 



9.6023953 
9.60276 
9.6031^7 I 
9.6034927 

56.30 '•5*'3*5'' 

!^f! 96042233 



9.604 5S82 
9,6049529 
9.6053174 




C6-tangcnta 



Diff. 



61.96666 
61.916^6 
61,8833 

61.80000 

61,76666 



*7 



**,73133 28 

61.68333 

61.65 — 

61,61 

61. 

61. 



.6500c 16 



1666 



t.56666 

.53333 



61. 
61 

6*, 33133 
6',3i'" 



•.50000 
1,^66*66 
T.41666 
'.3833- 

1666 



I '■ *7 

61.26666 16 

6i 

61 

61, 

61. 1 

61 



J.a3331 

*[. 10000 
[,15000 
i.il666 

^083^33 



»5 
14 

1666 ix 



...05000 

jBi.o65oo 

.96666 

'93333 

)0000 



61 

il.i 

60.1 

6o,j^ 

60.9^ 



60,86666 



,Sj666 4 

78333 3 
.■75000 
.716661 I 



60,! 

60 

60: 

60., . 

60.66666 c 
60.65000 j^ 



5» 

50 



3S 
3« 
3- 
3i 
35 
34 
33 
3* 
3» 
3£ 
*9 



'*3 
21 
21 
10 
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9.64*7773 
9.6431203 
9.6434631 
9.6438057 
9.644*481 
6444903 



9.6448324 
9-645*^43 
9r645. ^ 
9i645»575 



5T6o5ji 



:«?•!♦!!?!! Iti 




9.6465400 

9.64688 IQ 
9.6472217 
9.6475624 

9.647902r 

6482431 

f.64&5a 



T>j3F. 



tftc. \ii 



58^53333: 
5.848335;^ 
58.46666] g 



58.41666; 

58.4000c. 'H 
58.35ooc i^ 

53 



58.33333;: 

58.300CC,- 

58,26666;^^ 

58.2166^^ 

58.200001*^^ 

58.16666 ;^ 

58.* 3333^6 

58.1.00C0.. 

58.06666,^' 
58.05000;^' 
58.POCOO-'.; 
57.96666- 



57-9 5000.. 
57.01666 TI 

57-866661!; 
57-?Soooj:. 
57.8r666^ 
57.78333I- 



57.75000;^^ 
57-^*666:!: 

57-68333!:.: 
57.,66666 , 
57.61666'^, 
57.60000!— 

~ ?9 



57.56666/jg 
57-53333 

57.50000^6 
57.46666^ 

57 43333 24 
5741666 — 

57.36666*1 



9.6414036 "tJ^" 
57.31666 2c 

57-*8333 19 
57.25000 ,g 

57-*3333 7, 

57-18333 16 



57,16666,, 

57-M333 14 
57*10000 
57X>6666 „ 

5yrf>i666',o 
- 98333 
56,95000 
1666 
56,88333 
56.86666 



56-«3333 
56.78333 



1^56.78333 2 
56-7*533 I 
$6,7»666 ^ 
56.66666 - 

'M 



66 DEGREES. 



m 



23 DEGREES. 



^>^- L. Sec. 



19 

20 
21 

22 

23 
44 

-5 

26 

^7 

2.8 

^9 
12 
3* 

32 

33 
34 
35 
36 



37 
38 
39 
40 

41 

U 
43 
44 
45 

46 
47 



4^ 

50 

5» 

53 
54 



55 
5^ 

59 
60 



Co-tangents. 



N. Diff. 



o.372i4Si^;t355S.524l i iec 



0.3717969*3539-4^31 ,..3500 
o.37i446o»35ao.469J,^|^^ 

o.37K)95*a35o«.48i^.,6.;e66 
9.3707447 »34j^.5J9J,6.0333 
r 0.370394.3 23463.5S* U..6jU 

iZ^SHf illl±^ 3 1 5. 1666 



10.369694a •3425.787 

0.3693444 »34o6.9^8 
:q.3689P4& 23388.095 
0.3686455*3369.287 
10. 3682963 23350.505 



''3679473 



-:::.:.« 3'3-«333 

»333''74g 3,^,^16^ 



o.36759g5 23313.017 
0.367249923294-311 
Q.3669P1.5 23275.630 
0.3665532 23256.975 
[9.366^05^ X3»3*'345 
Q' 365^574 »3>'9'74o 



0.3655097 23201.160 
Q.365i6*;i»3 J 82.606 
[o. 3648 1 50 23164.076 

0.3644^7^ »3'45.57» 
0.3641210 23127.092 



±3^1ZZ43 



23108.637 



>.35M'^j 



314.7600 
314.3166 
313.8833 
313.4666 
313.0333 



312.1S33 
311.7666 
311.3500 
310.9166 
310-5000 
310.0833 



0.3634^78 23090.206 
0.36308x5x3071.801 
0.3627354 >30S3*4ao 
[0.3623B94 23035.064 
0.361043723016.732 
0.3616981 22998.425 



309.6666 
309.2333 
308.8333 
308.4166 
307.9B33 
3^7-5^33 



[0.361352722980.143 
0.3610075 22961.885 
0.3606625 29943.654 
[O.3603177 22925.442 

o-359973>"907-»57 
0.3596286 22889.096 



367.1833 
306.750c 
306.3500 
305-9333 
305.5333 
^05.1166 



0.3592844 22870.959 
0.3589403 ^2852.846 

'0.35*5964 »»«!4-758 
0.3582527 22816.693 
0.3579092 22708*653 
6.35756^8 227I0.63C 



0.35722*7 22764.643 
0.356879^ »»744.674 

■0.35651*9 W7»*.7»9 
0.3561943 2^703.807 
o*$5 5*5*9 M690.905 

'^:1?f^?7*'^i'.°35 

10.3551676 2»655.i84 
0.3548257 M637.357 
0.5544840 22619.554 

o«354'4*5»»^«-773 
0.3538012 92584.016 
0*353460022566.283 



0,353119022548.572 
^»lS^77h 22530.885 
'^*35^4376 225^3*221 
10.3520972 22495.5SC 

'^•35'756f "477.963^ 
2246^368 



L, 7'ang. N. Tan. 



304.7000 
304.3000 
303.9000 
303.4833 
303.0833 
302.68^3 



302.2833 
301.8833 
301.4666 
301.0833 
300.6666 
300.2833 



199,8833 

199-1.833 
299,0833 

298,7000 

298,3000 

297.9000 



297.5166 
297,1166 
296.7166 
196,3500 
295.9500 
^95.5500 



295''833 
194.7833 
194^000 
194.0166 
>9S-6$33 
^9 ^**333 



N. iicc. 



1086 



3.604 



10864.946 
10866.289 
10867.634 
10868.979 
10870.326 
10871.675 



10873,024 

«««74.375 
10875.727 
10877.080 
10878.435 
10879.791 
10881.148 
10882.506 
10883.866 
J0885.226 
10886.589 
10887.952 



2A.60 ^0*0366*05 



10889.317 
10890.682 
10892.050 
10893.418 
10894.788 
10896.159 



10897.531 

10898.904 
10900.279 

1099x655 



22.S6 
22.88 

22.91 

»*-93 
10903.032 a2.95 
10904.411^^,^2 



10905.791 
10907.172 



10908.554^3.0 
10909.938 
10911.323 
10912.709 



ic9 14.097 
10915.485 
10916.876 
10918.267 
10919.659 
10921.053 



»3.a5 

•3.30 
23.31 
»3-33 



10922.^48 

10923.845 

i092<.;t43 

10926,642 

10928,042 

'Q9g9.444 j a3.36 

10930.S46 

IC932.251 

i0933,6«6 

10935.003 

10936.^71 

10937.880 



10939.291 
10940.702 
10942,116 
10943.530 
iC944r946 
10946,363 



ifec 



22.36 



22.38 ^<^*«^36o8 13 



»2^.| 

22.41 

21.45 

22.4i{ 



22.48 
22.51 

»*.53 

22.5 

22.5: 



22.61 
22.63 
22.66 
22.66 
22.71 
22.71 



22.75 
22.75 
;i2.8c 
22.8c 
22.83 
22.85 



23.0c 
23.01 



23.06 
23.08 
23.1C 



23.13 
23.13 

;i3.»8 
23.18 
;i3.2o 
*3>*3 



23.36 
23.41 
*3.4i 
»3-45 
23.46 

»3.4* 



13.51 
23.51 

>3.56 

23.6c 
23.61 



),0359739 



>o.036o276 8.050 



50 8 



20.036 135< 
10.03618^8 
T0.0362426 8 
10.0162964 8, 



to.0363504 

10^0364043 
*o.0364583 
10.036512*3 
•10,0365664 



1 0,0366747 
70.0367289 
ie.0367832 
10,0368375 
to.0368918 
0369461 



10.0370006 
10.0370551 
10.0371' 
10.0371642 

10.03721^8 

10.0372734 Q, 



10.0373281 

10.0373828 

10.0374,376 

10.03749 

10.0375473 

iO.0376022 



10.0376572 
10.0377122 
10.0377671 
10.0378223 
10.0378774 
10.0379326 



10.0379878 
10.0380431 
10.0380984 
10.0381537 
10.0382091 

io.038g645 



10.0383200 
10.0383755 
10.0384311 
IC.0384867 
10.0385424 
10.0385980 



10.0386538 
10.0387096 
10.0387654 
10.0388213 
10.0388772 
1010389331 



10.0389892 
10.0390451 
10.0391013 
10.0391574 
10.0392x36 
JC.0392698 



Co-lccaDW 



DiflF. 



ir«c. 



95. 

8.950 

^950 

8.966 

^.966 

966 



9.000 9< 



8.983 
9.000 
9.000 
9.016 
9.0x6 

9.033 
9.033 
9.050 
9.050 
9.050 
9.066 



9636496 
9-96359579 
9.9635417 
9.9634877 
9.9634336 
9.9633795 



9.9633*53 
9.9632711 
9.9632168 
9.9631625 
9.9631082 
9.9630538 



9.066 
9.083 

083 
9.100 
9.100 

100 



9.9629994 
9.9629449 
9.9628904 
9.9628358 
9.9627812 
9.9627266 



9.150 
9.^50 



9.166 

9.166 
9.166 
9.183 
9.183 
9.200 



9.200 
9.216 
9.216 
9.216 
9.233 
9^33 



66 9' 



9-^50 
9.250 
9.» 
9.266 

9.a33 
9.266 



.300 9- 
6 9 
6 9' 



9' 
9.300 

9< 

9.3 X 
9.31 

t23} 
9.333 

9.333 
9.350 

9-35C 
9.366 



.3669- 



Co fines. 



TTd. 



9.9640161 



9.96397249 
9.9639187 
9.9638650 
9.9638112 

9.963>574 
9.9637036 



9.1169.96167199176.391 

9.116 9.96*6172 9»^5.*34 

. 9.133 9.96»56i4 9174-077 

*4 9.133 9.9625976 9i7».9"9 

— -* — 'C 9x71.760 

9170.601 



9.>6245»7 
9.9623978 



9.962342 

9.9622878 

9.9622328 

9,9621777 

9.9621226 



891 



169.440 
9168.279 
9167.X18 
9x65.955 
9x64.791 
9.96>o674 9163.627 



9.9620122 

9.9619569 9 
9.9619016 
9.961 S46 3 

9.9617909 
9.9^17355 



9.9^x6800 9 

9.9616^45 

9.9^15689 

9.961513? 
9«06i 

9'9^i401P|9i49'S9y 



300 9*9 



? m3, m 
13462 

9.9^ 14904 9»47 
961234^ 

9<^»I7>7 

9611218 

9.9610668 



9.9610x08 
9.9609548 
9.960^987 
9.96084^^ 
9607S64 
9'96q7So« 



bine 



9205.049 



203.912 
9202.774 
9201.635 
9200.496 
9199.356 
9198.2 



9197.073 
195.931 
9x94.788 
9x93.644 
9192,499 
9'9'.353 



9190.207 
9189.060 
9187.912 
9186.763 
91*5.614 
9'>4.464 



9183.3x3 
9182.161 
9x81.009 
9179.855 
9178.701 
9177.546 



9162.462 

161.297 

9160.130 

9158.963 

9157.795 
9156.626 



'55.456 
9154.266 

9i53-"5 

9151.943 

150.770 



9148.422 
9147.247 
9x46.07* 
9144.89c 
9»43-7i» 
9 '4*. 540 



9141.361 
9 140.18 X 
9139.001 
9137.B19 
9136.637 
9135-4:5 



i\, dine 



1 fee. 

18.95 
18.96 
18.98 

18.98 
19.00 
19.01 

19.03 
19.03 
J 9.05 
19.06 
19.08 
19.1c 



19.50 
19.50 
19.51 
'9»53 
'9.55 

12:15 

9.^8 

9.5S 

«9.58 
19-61 
19.61 



19,65 
iS-66 
19*66 
19.70 
19.70 
L'9.70 



60 

59 
58 
57 
56 
55 
54 

53 
5* 
51 

50 

1 

47 
46 

45 
44 
43 

li 

4> 

.40 
39 
3« 
37 
3^ 
.35 
34 
33 
3* 
31 
30 

29 
28 

*7 
26 

»5 

il 

»3 
22 
21 
20 

19 
18 

17 
16 

«5 
14 
»3 

11 
11 
10 

9 

8 

2 

_e 

5 
4 
3 

9 



Ml 
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4 7vi.024 
4072.681 

4^75-33 

4-t'77-v9S 
4090.641 
4083. 3o« 



' 40S 5.96c 

! 4o8}i.6 

I 4091,269 

,4093.943 

11,4096.577 



13*4101. 8b3 
I4'4i04.536 



4107.12(9 
4109.S41 
4112.49Z 
4"5'44 



«9 



4117.795 



2o4"o«44S 



21 
22 
»3 

24 



4113.096 

4»a5-745 
4128.395 

4131.044 



37 



39 

40 



154133-^93 
26 41 j6. 342 
274138.9^0 

28 4i4i*6)S 
59 4'44-ftS 
30 4146.932 

51 

3» 
33 
3^ 
35 
36 



4149^579 
4152.226 
4154.87a 

4*57-S«7 
4i4o.i«3 
4162.808 



,. 4»65.453 
38 ^Ul^i 
4170.74* 
4173. 3«5 
4144.176U029 
42 ^178.671 



43 41 81.3 w 

44 4"3-«5^ 
4^ 4186.597 

41S9.239 

4191.880 

48 Ui94«5»» 



^9 
SO 
5» 
;2 
,3 
54 



4i97ri6i 
4199.801 
4201.441 

42Of.0«C 
4207.719 
4210.35^ 



4212.996 

4*«'5,634 

4213-272' 

4220.90^ 

22.3.54e 

236.18 



9.6o9'^969 
9.6U9S803 
J.6101635 
010440, 
^.6107293 
9.6110118 



9.6112941 
9,6115762 
9.6118580 
9.6121397 
9.6 1 242 1 1 
9.6127023 



9.6119833 
9.(n3264i 
9.6135446 
9.6138250 
9.614105] 
9.6143850 



9.6146647 6.ei666 
9.614944x^6.56666 

9.6152234 Ti: : 



9.61 5 ,-024^^^""^ 

^ ^^'o* 46.50000 
9-f '57812;^,^^^^ 

o.6i6ocaoT^T 



9.6163382 



47.26666 

47.1333? 
47.20000 
47.16666 

+•'•15333 
47.08333 



47.05COC 
47.01666 
46.9^666 
46.95000 
46.90000 
46.86666 



46.83333 
46.80000 
46.75000 

46.73333 
46.68333 
46.65000 



46.5500c 



46.45000 






9*6177270 



^"■9.6180041 
9.6182S09 
9.6185576 



46.18333 
46.13333 

s ;»A»«c::. 46.11666 

4 9.6i8S34i^^ g 

'^9.61911037?°!??? 
9.6193864 

9.6196622 



9,6199378 

9.62021 

9.62048; 



.•^T^niJl"!! 



9.6210382 



9«62X3i27 

9.6215871 

;^ 9.^6218612 

2.9.6iii35> 



45.75000 

45-73333 

^..*.-3,>5-68333 

16224^18 45 jSooo 



9.6226824 



9.6229557 



Q-6137741 *?t:??? 



1 9-6137743 
9.16240468 
9.6243190 



9.624591 



9*6248610 4S-35oo« 



9.625406c 
9^6256772 

9.6159483, 



5000 

46.13333 



46.03333 
46.01666 



45^96666 

,.45-93333 
1^ 45-90000 



45-83333 
45.80000 



45.69666 
45.60000 



45.45000 
4.5.41666 
45.36666 



45.18333 

45-13333 
45.2000c 

'8333 



0.3504031 
0.3901 197 
C.3898365 
0.389553!; 
0.3891707 
0.3889881 



0.3887059 
0.3884138 
0.388141C 
0*3878603 
0.3875789 
0.3872977 



0.3870167 
0.3867359 
0.3864554 
0.3S61750 
0.3858949 
0.385615c 



0.3853353 
0.3850559 
0.3847766 
0.3844976 
0.3842188 
0.3839401 



0.383C618 
0.3833836 
0.3831056 
0.3828279 



0.3819959 
0.3817191 



10.3814424 24068.132 



0.3811659 
0.3808S97 
0^3806136 



0.3803378 
0.3800622 
0.3797868 



0.3792366 
0.1789618 



0.3786873 
0.3784119 
0.3781388 

0.3778649 
0.3775911 

0-3773x76 



0.3770443 
0.3767713 

0.3764984 
0.3761157 

0.3759531 
U375681 



0.3754089 

0.3751371 
0.3748654 

0.374594^^ 
0.374322E 

0.374051 



L. Sec. 



14569.882 

24553-853 
24537.848 
2451X.865 

24505.905 
14489.968 



14474.054 
14458.163 
14442.294 
24426.448 
24410.614 
24394.823 



14379.045 
14363.289 

14347.555 
14331.844 

14316.155 
14300.489 



165.1333 
264.8500 
264.4833 
264.1000 
163.7333 
163.35CC 



14184.844 
14269 221 
14153.621 
14138.044 
14222.488 
24206.954 



14191.441 

14175-951 
14160.484 

14145-038 



ieo.7500 
260.3666 
160.0C00 
159.6333 
159.1666 
258.9000 



0.3815504 24129.613 
10.3822730 14114.210 



158-5333 
258.1666 
257.8000 



14098.819 
24083.469 



14052.815 
24037.520 
24022.247 



24006.995 
23991.764 
13976.555 



0.3795116 23961.367 



23946.201 
^3931-055 



25915.931 
23900.82$ 
13885.746 
13870.685 
23855.645 
23840.625 



23825.627 
13&10.650 

137.95-694 
13780.758 
25765.843 
23756.949 



23736.075 

23706.390 
.23691-578 
13676.7S- 
23662.C16 



i'N. bCC. 



267.5166 
267.150c 
266 750c 
266.3833 
266.0000 
165.6166 



4455-773 
4459.160 
4461.747 
4466.136 
4469.726 
4473-116 



4476.708 
4480.10C 
4483.693 
4487.187 
4490.681 
4494-178 



261.9666 
261.600c 
161.2333 
26 1. S 500 
161.4833 
161.100C 



4497-675 
4501.173 
4504.671 
4508.171 
4511.672 
4515-173 



4518.676 
4522.179 
4525.683 
4529.188 

4532-694 
4536.20] 



4539-709 
4543.118 
4546.718 
4550.138 



154.IC00 
253.850c 
153-4833 
153-1333 
252.7666 

251-4333 



252.0666 
251.7166 
251.3666 
251.0166 
250.6666 
150-3333 



149.(^666 
149.6166 
149.1666 

148.93 3"3 
248.5833 

h8'1333 



•47.90CC 
247.55CC 
147.2COC 
246.S666 
246. $166 
246.1S3:, 



:j^:4|]3 4553-750 

2?2.7il| 4157:^3 



4560.776 
4564.290 
4567.806 
4571.322 
4574-831 



156.350c 

256.00C0 

255.6166 

255.2833 

*54-9i66^^^ 

154.5500 ^^' 



4581.877 

4585-397 
4588.91S 

4591439 
4595-961 
4590.486 



4603.011 
4606.537 
4610.063 
4613.591 
4617.119 
4610.649 



4614.179 

4617.710 

4631.143 

4634.776 

46^8.3 

4641*845 



464-5.381 
464^9 1 c 
4651,457 
4655-996 

4659;53^ 
4663.0^ 



8.10 
8.11 
8.11 
8.15 
8.16 
8.16 



8.209.6509587 



8.10 9-6511974 |6:450cc'> 
8.119-6516359^6.11666 5 



8.23 



8.28 
8.30 
8.31 
8.3, 
8.35 
8-35 



8.38 
8.38 
8.40 
8.4] 
8.43 



^1?te 5^-^5000 



9.6492628 
9.6496023 
9.6499417 
9.6502809 
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11976.299 



10.3607578 
10,3604970 
X 0.360136 3 

'0.3599759 
10.3597196 



11948.68: 



10.3594555 
10.350x956 



XO.3584171 
1 0.3581580 

L. Sec 



11934.906 
11911.145 
11907.403 
11893.679 



9. 66 9001 3J 
9.669331 
9.66966 1_ 
9.669990^ 



54.96666!:: 

54-93335:1 

54-9oooc:J 
- '" 54.88333I5: 
9.6703197 Ji.s<ood^'| 
9'^7^H86 IXtlW 



9.6709774 5^80000 
ffilC 54-76666 

^1^*1*'^ 54^70000 , 
9^7*6190 j^4e666i- 



59.11 

59-*5 
59-25 
59-28 
59.28 

59-30 



4751-914 
4755-48^ 
4759.048 
4762.616 
4766.185 
4769-755 



4784.046 
4787.621 



4791-197 



233.4000 J^^ J 

-.-/....^*33.o833j34J 
^^59.^8^3^500 4^ 



4816.25I 



*3*-?333;8,5.8;^ 



231.8166 



2U.5166 45*3-4*7 
23I.5IWB - . 



^rssn^''^'^^ 






4862.931 

io.35§936o|"*5*-6i8 "''ilH 4866.518 

10.3586765 11838.967 !!;, t^ 4870.116 



2*815-335 



227.5166 

227.1000 



9*6729468 ,. 6«,^ 

9-6732745 ;t6i6l6 
9.^736010 5^ J 

9.6739*94 llldU 

9.674*^566 ^^^ ^ 



9.6745836 54-53335 



55658 



5^^-55^.6^97953 
tSIx 9-6801198 

59.60 7 

9.6807681 



59-81 
59.83 
59.8 
59-8 



4873-7*6 



54-500C0 



9.674^05—5— 
9.6755658 54;45^^^ 



2l^l'^54-4i666| 

'1^1* f 54^36666 
9.6765416 ^^^ 



54.3000c 
54-*8335_ 
54.13000 i' 
54.11666 ^J^ 

54.10000 i> 

^^29 
28 

2t 



54.16666 
54.15000 

54-13333 

54.08333 
54.08333 
54-03333 



^[2222 9.6*17098 



54-03333 

53-9«333 
53-9»33I 
53-9333 J 
53-93333 
53-8>3H 



':s;jr.»sl!3» 






" .9.6840011 

g;7 ^9-6g3*36 



9.6846459 
9.6849681 
9.6851901 
9.6856110 



rSI; 9-6859338 

59-88[ ^686i553 
.686576! 



59*911^6868^1 
59-95 9,687*191 
59*95 9,6875402 
59-96 ;487i6.i 
9.688181^ 



N. Sec. Co-unpents 



5933 

59-33 
59-35 
59.3S 

§ilH^iixii5±^^ 

59-4'9:gS2^^""3 3^, 
co"l6 9-6778456 

59-469^78,709 

5^'!! 9.6784961 
22:^ 9.6788111 
59-5" 9.679H60 
59-55 9.6794708 



53-8333 
53.816 
53.80000 
53.76666 



53-75004 -^ 



53.71666 
53.70005 
53.6666I 
53.65000 
53-63333 
53-58333 



53-58333 
53.55000 

53.5 1 66C 

53.5000c 

53-48333 
53-45000 
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25 DEGREES. 



iM 



1 

8 
9 

lO 

ji 
It 

'3 
«4 

15 

]6 

»7 
18 

^9 
10 
ai 

22 
»3 

»5 

x6 

*7 
»& 

»9 

15 

3» 
32 
33 
34 
35 

j1 

39 

¥> 
41 
4* 

43 



45 



Co-tdngeat5. 



'Q'33'3^7$^'»4$-^^g 



I fee. 



10.3309977 
10.^306681 

10.3303387 
10.3300094 
10.3296803 



2i4a«.793 
21412.537 
Z1396.301 
2x380.085 
21363.890 



10.3293514 21347.714 



10.3200226 
328694c 
10.3283655 
10.3280372 
10.3277090 
*O'3*73^»0 



iJ33M59 
21315.443 
21299.308 
21283.213 
21267.137 
21251.082 



10.3270532 
10.3267255 
10*3263980 
10*3260706 
10.3257434 
10.3254164 



21235.046 
21219.030 
21203.034 
2x187.057 
2117J.10X 



10.325^:89 

10.^24762 

10.3244362 

10.324x097 

10,3237835 



2x09 
21075.771 



'0'33t34S74*'0S9»»5' 



10.3231314 
10.3228056 
10.3224799 
10.3221544 
io.}ai829i 
10.3215039 



2io44.i3<} 
21028.369 

200x2.607 



»^996.864,^,:;g^ 

20gll.»AO^. *^fi 



209(1.140 
20965.436 



X0.3211789 
10.3208540 
10.3205292 
X0.320Z047 
xo.319^802 



xo. 3.195560 ^0871.610 



ToTjiJajr? 20856.059 



10.3x89079 



10. 3 1 8 5840 20S24.9 5 3 



to.3i824oA 
X0.3179368 
10. 2176x21 



10.3172902 



XO.3X69672 20747.567 



10.3166443 

io.>]632i5 
J^ 10.3x59989 



207x6.743 

.»<^o»»359 

ic.j,t 56764 20685.994 



4^ Jo.^i 53541 20670.646 
10.^15051920655.218 

io.^i47«rj9 



^^9 io64o«oo8 
10.3143880 20624.716 



10.5140662 
^0'l_'3y447 



10.3134232 



10.313101920563.732 



10.31^17808 
10.3124598 
10.3121389 
10.3118182 
L. Tan^. 



69.2-500 
268.9333 
268.5833 
268.2500 
167.9333 
»^7-5833 



267.2666 
266.9333 
266.6000 
266.2833 
»65.9333 



i5:I^ »65.6l66 



265.3000^ 



21139.246 

""3.348 ^64:96661 
21107.470 gT^^ 

264.0000 
263.6666 



20949.751 
20934.085 
209X8.437 
20902.809 
20887.200 



20840^7 



20809.438 
20793.942 
20778*465 



20763.007 



.c^i.i4i»i':»ii 



20609.442 
20594.187 



20578.950 



20548.551 

10533-349 
20518.185 
20503.038 



N.Tang. 



27X.2666 
270.9333 
270.6000 
270.2666 
269.9166 
269.6000 



263.350c 
263.0*66 
262.7000 



262.066^ 



261.416^ 
261.1000 
260.8000 
260HA66 
260.1500 



260. 1 coo 

'5^,3? 



259.5166 

259^2000 
258.9000 
2^8.5833 
258.2666 

»57'950Q 



257.6333 



^57 

256.7166 

256.4000 



255.8000 
255.4666 
255.1666 
254.8646 
254.5666 
254.2500 



253^500 
253.6333 
253.3500 

»53'03a8 
»5a-7333 
252.4500 



,N. Sec. 



iOZt'779 



1035,277 
1036.775 
1038.275 
1039.777 
1041.279 
1042178^; 



1044.989 



1045.79s -1^.1^, iao43X97© 



1047.303 
1048.813 
1050.324 



iSii:h^t^j9, 



1053.349 



»<>54'864 15.2, 
1056.380 25^,6 



jo62«458 
io63<9if 
;o6 5.506 
067.03 X 
068.558 
070^087 



1077.749 



059<4i9 
060*937 



^73-x47 25.51 
IO74.680 25.5^ 
076.2:84 45.56 



f79f2$«5^ 



080.623 
082.363 
083.903 

085445 
086.989 
088.533 



090.079 
091.627 
093.270 

094.7*6 2^-8^ 



096.277 25.^ 
<>97'830 



099.385 
100.940 
102.498 
104*056 

«05.^«x6.ool 
^<^7.i77 16.01 



"8.740|»^u>5 
110.30446.06 
26do8 
26.1 J 
"5.<»4 46,,3 

iiilZi 26.15 



XI 1.869 
113.436 



"«-»44»6.i8 
"9-716^6.20 

»';?o 26.23 

'"•865 ^6.,; 



itb: 



io.04g7>45 



t lee, 



94B7%7J7 



9063.078 i 



t fee. 

24.96 io.D427eya:Lg^^9.«57ix68 9^^'^^H^^.ds^ 
2^9e io-042*4»* ^833 9^>57«578 9«6o.6 1^*^**1 -2 



25.0<J 

25.03 

25.03 10.0430x94 



25.06 



25.1CI 



25.13 

25.16 
25.18 



15.21 



25.31 

*5.3 
»5.3 
i5«4i 
25,41 



25.58 



25.63 

25.66 
15.66 



*573 

25.76 
25.76 
25.81 



5.88 



25^» 
25.91 
25.96 

2?96 



[26.019 



L. S«c« 



iao429Oitf[r3^i^9-9l70988 9059. 3*^ .o!^ 
*" "^-"*"^ - 9*9570397 9058*154 ^7: 

9*9569806 9056.922 " J5I 

?li!2iL^2£iH8g^«5^ 



10.0429603 lyl 



10.043078^5 



10.0431377 



9.866 
9.883 



1^04325^3 ;.883 
io.0433«5VL88i 



10.0433750 



I0.tt634844 g.^oQ 9-95^565^ 9048.271 ,^ 



9.916 
9.916 



xo»0434939 

10*0435534 

XO.0436X30 
10.0436726 •.J^l 

10.0437322 
xo.fi4379ii 




XO.0438517 
xo.04a9lX4 
xo.04397i3;^J3 



••956 niiw>.<, L^^i:. *«'73 



xo.tt4403xi 
10.0440911 
1040441 5x0 



10.0442110 
10.044171 X 

«o.64433»» 
10.04439 U 
10.044451* 

10.0445148 



10.0445720 
XO.C446324 
10.0446927 



25.70 '0.0447531 



10.0448 136 
10.0448741 



10.0449347 
10.0449953 
10.0450559 



10.0451166 j^,,,, 
10.045177 3p 
10.045238 



10.0452989 
10.0453598 
10.0454207 
10.0454816 
10.0455426 
10 .0456^37 



10^56648 
10.0457259 
10.0457871 
iou>45848j 
10.0459096 
10.0459709 



Co-fecantsT 



io.0460323 
10.0460937 
10.046x552 
10.0462167 
10.0462782 
10.0463398 



Diff, 



9-855 
9.85s 



9.9168643 90i4f454l2o. 561 
9-95^030 9053-»i9l.^Li 



9-9i«7437f05».9«i*'**^ 
9^566844 9050*743 



9.900 



9565C^t ^°+7.*342c,6c 
9.9564466 9045.79^ ^66*' 
9.9563870 9044.55' 3U.6* 

9^5^3*74 9043.3»<: 20.68 
9^56*678 904*068 ^^4j 
9^^962081 9040.825 ^^70 ^ 

4< 



91966 ^*»559*89 9035.847 



lOiOO 

10.00 

20*00 

20.01 
i0.0T 

to.ox 
10.03 

10.05 



9-f 55^o89feo34.6oo •^J j-d 
9.95^8490 9033.3 5J J0.78 3^ 

9*f5$78o0 9^3».«o5;;3;n 
9.9W!89|903O.856^'J[ ^ 



10.03 
10*01 
10*05 

xo.oe 

xo.o< 



10. 10 

10.10 



JO. II 

10.x 



10.13 
10.15 
10.15 
xo.15 



10.23 
10.23 
10.25 
10.25 
10*25 
10.26 



Co-inres. 



flf.tf. 



|2o*6c 

9.956625019649.5091*^6^ 



9.95602^7 



9.9556688 9029.606 
9.955*087 9028.356 

9*9555485 9027.J05 
9*95548i2 9»5'85 



10.10 9'ff$4944« 9<>»4.55< 



9*954*834 



9.9548227 9012.031 
9*954/di^ 90x0.770 



9.9545l84"9oo5.7iS 



9037.093 



20.«3 

20*83 



to<85 

20.86 



9«95S4*8o 9024.60c .g 
9*9553«76 90*3347 ^m 
9*9553073 do**-o9»2o^r»7 
9.955»4«^ 90^838 "21 2^ 
9*955"64r9«''^.S82 "^^^ 
018.325 •^•93 

9.^5506539017.068;-^ 
9.9^550047^015.810 »m 



90x3.29^ 



9*9547011 9^^09.508 
9.9546402 9008.246 -'[^J 

9-954^7?3t9oo6.p82 *J|^| 
21.06 



10.16 9.9544574 ?^*53L ,.e,| 



9>9543^^3 



9003 



iq.xS 

10.18 9-954335* 

10.18 9'954*74« 

io.»o9*954#i29 

10.20 ••»54»5*7 

lo!*! 9-95402»'{8995.S78 



1.188 



9001.921 

9000.6^**'** 

8999.3W*;-j! 
,.„^_,., 8998.117**-*^ 

9.9540904*8996.848 *|;J5 
21.16 



9-»535^677 
9.953906; 

9953844^ 
9.9537833 
9,9537218 



8994.307 ,, _^ 
8993.035";!! 
€991.763**-^ 
8r90.ii9*»-»^ 



9.9 536160* >9<y.»»c 



tu i>M. In. -itiuc 






20.7^31 



20498 
2O.9S 



1.23 

bi.21 



21.25 



u 

33 
3* 

3« 

3^ 



»5 

*3 
■a 
21 
20 

i( 

17 
1^ 
IS 
*4 



ft 



'.lu 
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26 DEGREES. 



M 

1 
1 



43^3'7" 



4.3S6.326 
4388.940 

439«-553 

44394.166 

4396.779 

4399*39^ 



4402*004 
4404,615 
4407.227 

4409-838 
4412.448 

44' 5*059 



4417.66S 
4420.278 
4422.887 
44*5-496 
4428.104 

4430-7'* 



«9 



ao4435*! 



4433'3i9 
927 

4438-534 

22 4441.14c 
4443-746 
4446.35* 



»5 

26 

17 
28 

19 
30 

3" 
3a 
33 



37 



45 

46 

47 
48 



49 
50 
5' 



N. SinCjN* L. Sine 

-D. 



4448.957 
4451.562 
4454.167 
4456.771 
4459-375 
4461.978 



4464.581 
4467-184 
4469.786 
34 447a»388 
4474-990 
4477-59' 



4480.192 

_ ^»-79» 
394485.391 

404487-99* 
4490.59' 
4493-»90 



41 

4» 

43 4495-789 
444498.387 
4500.984 
4503.582 
4506.179 

f 598-7.7 S 



5045' 



4511.372 

13.967 

45x6.563 

524519.158 

53 45«-753 

54 45*4-347 



4526.941 

45*9-535 
4532.128 

4534-7*1 
4537-3»3 
905 



60 4539 



9.6436504 
9.64^9080 
9.6441654 
9.6444226 
9.6446796 
9.644936^ 
— 9.6451931 
9-6454496 



9.6418420 



9.642x009 
9.6423596 
9.6426182 
9.6428765 

^:6:i;^t^3-o3ooo 

9-4339*0 ^^.98333 



43->500o 
43-11666 

43-I00OO 
43.05000 



9-$4».2:?^ 



9.6459619 
9.6462178 
9.6464735 



9.6467290 g 
9.6469844^:6211 

?-^!*395;2.5x666 



9.6474945 
9.6477492 
9.64800^8 



"dST 



i.f*ec. 



42.96666 

4*-9S333 
42.90000 
42.86666 
44.83333 
42.81666 



42.76666 



42.70000 
41.68333 
42.65000 
42.6x666 



42.50000 
42.45000 
4*>43333 



^1i**^'4*-4oooo 



4*-*3333 



^2x666 



9.6497807 

9-6505395 ;»,„666 
':«?"!! 4-08333 



9.65X0444 



42.06666 



-i:!i:;j»gs=n 



^^ A 4X.96666 

' -**■»« 41.90000 
4»8«333 



9.6i>i5;| 4i.9oo°o| 



^ ^_ ^ 41.70000 



9.6543086 

9.6545584 
S*,9-6548o8i 

29-6550575 



9.65J3068 



Co fvncs. 



9.6558048 o 
^ ^' ■ — 4 X'. 3500c 



.1.66666 

41.63333 
41.6x666 
41.56666 



Co iecants. 



N. DfF. 



0.358 x58o}228n.720 1 fee. 



0.3578991 22798.124 
0.3576404 »2784.546 
o.35738'8 22770.987 

o.357'*35**757*445 
0.356865322743.921 

0.3566074**730.4' 5 



227x6.927 
22703.457 
22690.005 
0-3555774**676.571 
22663.155 
22649.756 



0.3563496 
0.3560920 
0.3558346 



0.3553204 
0.3550635 



0.3548069 

0.3545504 
0.3542942 
0.3540381 
0.3537822 
0.3535*65 



0.3532710 
0.3530156 
0.3527605 
0.3525055 
0.3522508 
o.35'9962 



0.35x7418 
0.3514876 

o.35'*335 
0.3509797 

0-3507260 
0-35047*6 



226.6000 
226.3000 
225.9833 
225.7000 
225.4000 
225,1000 



22636.376 
22623.012 
22609.667 
22596.339 
22583.029 
22569.736 



224.8000 
224.5000 
224*2000 
223.9000 
223.6000 
2*3.31 



22556.461 
22543.204 
22529.964 
22516.741 
22503.536 
22490.348 



123,0000 
222.7333 
222.4166 
222.1333 
221.8333 
221.5500 



2*477. 1 7b 
21464,025 
22450.889 
22437.770 
22424.669 
22411.^85 



221.2500 
220.9500 
220.6666 

220.3833 
220.0833 
219.8000 



0.350*193 
0.3499662 
0.3497x32 
0.3494605 
0.3492080 
0.3489556 



22398.517 
223^115.468 
22372.435 
22359.419 
22346.420 
**33 3-438 



0.3487034 
0.34845x4 
0.348J996 

0.3479479 
6.3476965 

0-34744S* 



22320.474 
22307.526 
22294.595 

2228x.68x 

22268.783 

222 55.903 



0.347 I94I 
0.3469432 

0.3466925 

0.3464419 

0.346x9x6 
o.34594'4 



0.3456914 
0.34544x6 
0.345x9x9 
0.3449425 
0.3446932 
0.3444441 



0.344x952 
0.3439464 
0.343697s 
0.3434495 
0.34320x3 

0.34*95^ 



L. .-»cc. 



22243.039 
222 30.x 92 
22217.362 

22204^548 
22x91.752 
22x78.971 



22166,20:$ 
22153.460 
22x40.730 
22x28.016 
221x5.318 
22102.637 



22089.972 
22077.323 
22064.691 
22052.075 
22039.476 
22026.893 



N.Scc. 



4880.927 
4884.530 
4888.133 
4891.737 

4895-343 
4898.949 



49o*-557 
4906.x 66 

4909-775 
4913.386 
4916.997 
1.6 10 



66l2i2: 



4924.224 
49*7.838 
493 '-454 
4935-071 
4938.689 

49 41-30^ 
4945.928 

4949-549 
4953.171 

4956.794 
4960.418 
4964.043 



2x9.5000 
219.2166 
118.9333 
218.6500 
2x8.3500 
218.0666 



217.8006 
2x7.4833 
117.2x66 
216.9333 
2x6.6500 
[6.3666 



116.0666 
^15.8000 
115.5x66 

*'5-*333 
' 14.9666 



11, 



2x4.6666 



,14.4000 
214.X166 

21 

2X 



3-8333 
-3.5666 
1X3.2666 



2X3.0166 



2X2.7166 

12^.666 
212.X666 
211.9006 
211.6333 
211.3500 



211.0833 
2io.8i6i^ 
210.5333 
2x0.2666 
209.9833 
209.7166 



N. Tan. N.b 



4^77.3*6 



60.01 
60.05 
60.05 
60.06 
60.10 
60.10 



60.13 
60.15 
60. 15 
60.18 
60.18 
60.21 



60.23 
60.23 
5o26 

60.28 

60.30 

60.3 



4967.669 

4971.297 
4974.925 
4978.554 

4982.1^5 
4985.816 



4989.449 
4993.082 
4996.717 

5000.352 

5003.989 
5007.627 



501X.266 
50x4.906 

50*8.547 

5022.x 89 
5025.832 



60.65 

6o.66 
60.68 
60.70 



liec. 



9.6923378 
9.69^6565 
9.691975c 
9.6932934 
9.6936XX7 
9.6939298 



60.33 
60.35 

60.36 
60.38 
60^.0 
60.41 



9.694247^ 
9.6945656 

9.6948853 
9.6952009 
9.6955183 
9-6958355 



46? 



60.43 

60., 

60.46 

60.48 

60.51 

60.51 

60.55 
60.55 
60. 5S 
60.58 
60.61 
60.63 



5033.121 
5036.768 
5040.415 
5044.063 
5047-713 
505'-363 



%\m^\ 



5062.322 
5065.977 

5069.633 
5073.290 



5076.948 
5080.607 
5084.267 
5087.929 
5091.591 
5095.254 



60.75 

60.78 

60.78 

60.80; 

60.83 

60.83 



60.88 
60.90 
60.91 
60.93 



60. 



95 



60.96 
60.98 
5 1.00 
6X.03 
5 1.05 



L.Tan. 



9.6881818 



9.6885023 
9.6888227 
9.689x430 
9.68946 3 X 
9.689783 X 
9.6901030 



9.6904226 
9.6907422 
9.69x06x6 
9.69x3809 
9.69x7000 
9.6920x89 



9.6961527 

6964697 

9.6967865 
9.697x032 

9-6974x98 
9.6977363 



9.6980526 
9.6983687 
9.6986847 
9.6990006 

9.6993164 
9.6996320 
9-6999474 

9.7002628 
9.7005780 

9.7008930 
9.70x2080 

9.70x5227 



9.7018374 
9.70215x9 

9.7014663 

9.7027805 
9.703. 

9.7034086 



9.703711$ 

9.7040362 

9.7043497 

9.7046632 

9.7049765 
9.7052897 



9.70560^7 
9.7059156 

9.7062284 

9.70654x0 
9-7068535 
9.7071659 



CO'tHnggnts. 



Diff. 



f lec. 



53.41666 

53.40COC 

53.3«353 
53.3500c 

53-33313 

53.3^6t»6 



53.***66 
S3.»6666 

53*3333 
53.21666 
53.18333 
53.'5oog 



53.15000 
53.11666 

53.08333 
53.06666 
53.0500c 
53.01666 



53.OC00C 
52.96666 
52-95000 

51.93333 
52.9000c 
52.86666 



52.86666 
52.83333 
52.8000c 

5*.78333 
52.7666^ 
51.75000 



52.7x666 
52.68333 
52.66666 
52.65000 
54.63333 
52.60000 



52.56666 
52.56666 

5*53333 

52.50000 
52.5000c 
52.45000 



52.45000 
52^.1666 
5 



P946 5»-36666 



51.35000 
51-33333 



59U31666 
51.28333 
52.25000 
52.15000 
52.21666 
52.20000 



52.16666 
52. 1 5000 

5*.i3333 
52.10000 
51.08333 
51.066.66 



59 

^! 

,^. 

5n 

54 

5? 
5* 

5' 

50 
49 

1^ 
4: 
4^ 
45 



4t 

4> 

40 

^r 

3> 
37 
5? 
5 
54 
53 
3- 
J» 
3J^ 

*9 
28 
27 

2fc 

*5 

*4 

*3 
22 

21 

20 

'I 

18 

'7 
16 

15 

14 

12 

II 
10 



63 P E G R E E S. 



ft6 D E G R E E S. 



WBifE 



M 



7 

lo 
II 

12 



13 
»4 

i6 

»7 
i8 



»9 

ao 

SI 

22 

»3 
a4 



»5 
26 
27 
28 

»9 
3c 



3» 
3a 
33, 
34 
35 
3fc 



37 
38 

3S 
4c 
4> 
42 



43 
44 
45 
46 

47 
48 



49 

40 

S« 
5* 
53 
54 

55 

56 
57 
58 
59 
6c 



iVa 



Co- tan gents. 



0.3114977 
0.3111773 
0.3108570 
0.3105369 
0.3102169 
o. 



0-3095774 
0.3092578 
0.3089384 20367. 
0.3086191 
o.3o830( 



0.3118182 



20503.038 



20487.910 
20472.80c 
20457.708 
20442.634 
20427.578 
309897020412.540 



-3079^ 



20397.519 
20382.517 

53* 
20352.565 

615 
20322.683 



3076622 20307.769 
20292.873 
20277.994 
0.3067066 20263.133 
20248.289 
.462 



0.3063883 
3or 



160702 20233. 



0.3057522202 

0-3054344 
0.3051167 
0.3047991 
0.3044817 
0.304164s 



0.3038473 
0.3035303 
0.3032135 
0.3028968 
0.3025802 
0.3022637 



20130.164 
20115.477 
20100.806 
20086.153 
20071.516 
20056.897 



0.3019474 
0.3016313 
0.3013153 
0.3009994 
0.3006836 
0.300368c 



0.3000526 
0.2997372 
0.2994220 
0.2991070 
0.29S7920 
C.2984773 



0.2981626 
0.2978481 
0.2975337 
0.2972195 
0.2969054 
0.2965914 



6.2962775 
0V2959638 
0.2956503 
0.2953368 
0.2950235 
0.2947103 



0.2943973 
0.2940844 
0.2937716 
0.2934590 

0.2931465 
0.2918341 



L Tang. 



18.654 
20203.862 
20189.088 
20174.331 
20159.592 
20144,869 



20042.295 

20027.71c 

200I|.142 

i999*-59o 
19984.056 

'9969* 539 



19955.038 

'9940.554 
19926.087 
19911.637 
19897.204 
19882.787 



19868.387 
19854*003 
19839.636 
19825.286 
19810.952 
1979^-635 



'978a-334 
19768.050 
19753.782 

'9739-53^ 
19725.296 
19711.077 



19696.874 
19682.688 
19668.518 
19654.364 
19640.227 
19626.105 



N. Tan. 



1 lee. 



*5«-«333 
251.8333 

251.5333 

25»-i333 
250.9333 

^50-6333 



250.350c 
250.0333 
149.7500 
249.4500 
249.1666 
248.8666 



248.5666 
248.2666 

*47-9«33 
247.6833 
247.40C0 
247.1166 



246.8000 

»46.5333 
246.2333 
245.95qc 
245.6500 
245^3833 



245.0833 

144.7833 
244.5166 
244.216b 
241.9500 
243.650c 



243.3666 
243.0833 
242.8000 

»4i.5333 
242.2333 
241.9500 



241.6833 
241.40C0 
241.1166 
240.8333 
240.5500 
240.2833 
240.0000 

*39-7333 
239.45CO 
239*1666 
238.9000 
238.6166 



238.3500 
238.C666 
237.80CO 
237.5166 
237.25C0 
" 16.9833 



236.7166 
236.4333 
236.1C66 
235.9C00 
235.6166 
235.3666 



N. Sec. N.D7 



26.019 



*7-599 
29.179 
30.761 
32-345 
33-9a9 
35'5'6 



37.103 
38.692 
40.282 
41.874 
43.467 
45.062 



46.658 
48.255 
49-854 
5>-454 

53.056 

54-659 



56.263 
57.869 
59-476 
61.084 
62.694 
64.306 



26.60 
26,61 
26.65 
26.66 
26.70 
26.7 1 



65.919 

67-533 
69.148 
70.766 
72.384 
74-004 



26,73 
26.76 
26.78 
26.80 
26.83 
26.86 



75.625 

77.24'* 
78.872 
80.498 
82.124 
83-753 



85.383 
87.014 
88.647 
90.281 
91.916 
93-553 



95.191 
96.831 
98.472 
200.115 
201.759 
03-405 



05.051 
206.700 
20S.350 

2I0.001 
211.653 
213.308 

214.963 

21 6.620 
218.278 
219.938 
221.600 
223.262 



ifec 



26.33 

»6.33 
26.36 
26.40 
26.40 
26.45 



26.45 
26.48 
26.50 
26.53 

*6.55 
26.58 



26.88 
26.9c 
26.91 
26.96 
26.96 

'2:1 



27.01 
27.05 
27.06 
27.10 
7.10 
27.15 



27.16 
27.18 
27.21 
27.23 
27.25 
27.28 



27.30 

*7-33 
»7-35 
27.38 
27.40 
27-43 



27-43 
27.48 

7-50 
27.51 

27-53 
27.58 



27.58 
27.61 

27.63 
27.66 
27.7c 



L. Sec. 



Diff. 



10.0463398 



10.0464015 
10.0464631 
10.0465249 
10.0465866 
(0.0466485 
10.0467103 



10.0467722 
10.0468342 
10.0468962 
10.0469582 
10.0470203 
> 0.047082 s 



10.0471447 
10.0472069 
10.0472692 
10.0473315 
10.0473939 
10.0474563 



10.0475187 
10.0475812 
10.0476438 
10.0477064 
10.0477690 
10.0478317 



10.0478945 
10.0479572 
10.0480201 
10.0480829 
10.0481459 
10.0482088 



10.0482718 
10.0483349 
10.0483980 
10.0484611 
10.0485243 
10.0485876 



ic.0486508 
10.0487142 
10.0487776 
10.0488410 
10.0489044 
10.0489680 



10.0490315 
10.0490951 
10.0491588 
10.0492225 
10.0492862 
10.0493500 



10.0494139 
10.0494777 
10.0495417 
10.0496056 
10.0496697 
10.C4973 37 

JC.0497976 
10.0498620 
10.C499262 
10.0499965 
10.050054S 
IC.0501 19] 



Co kcanci. 



1 fee. 



9.9536602^8987.940 



[0.28 
0.26 
Q.30 

[0.2 8 

0.31 
ro.30 

^1 
0.33 
io.33 

0.33 
0.35 
0.36 

■qT6 
0.36 
[0.38 
0.38 
[0.40 
10.40 
0.40 
to^.1 

0.43 
0.43 
0.43 
0.45 
[0.46 
0.45 
0.48 
0.46 
0.50 
0.48 



9.9535985 8986.665 
9-95353^9 8985.389 



9.9534751 
9.9534134 
9-95335»5 



9.95328978980.276 



9.9532278 
9.9531658 
9.9531038 
9.9530418 
9.9529797 

9-9529175 



;o.5c 
0.51 
0.51 
[0.51 
0.53 
fc.55 



Co-fines. 



N.X>. M 



8984.112 
8982.834 
^981.555 



8978.996 
8977.715 
8976433 

8975-151 
8973.868 

8972.584 



9.9528553 
9.9527931 
9.9527308 
9.9526685 
9.9526061 
9-95254 37 

9.9524813 
9.9524188 

9-9523562 
9.9522936 



8971,299 
8970.014 
8968.727 
8967440 
8966.153 
8964.864 



8963.575 

8962.285 

8960.994 

. .. .. 8959.703 

9.952231089584.11 



9.9521683 



9.9521055 
9.952042k 

9.9519799 
9.9519171 
9.9518541 
9.9517912 



9.9517282 
9.9516651 
9.9516020 
9-9515389 
9-9514757 
9.9514124 



0.53 
0.56 
fo.56 
0.56 
0.56 
0.60 



9-9513492 
9.9512858 
9.9512224 
9.9511590 
9.9510956 
9.9510320 



_g 9-95096S5 

to.6Q?'!?Tt? 

0.61 

0.6] 

0.61 

0.6 



9.95084,12 
9-9507775 



994 2 



8957-118 



8955.824 
8954.520 
8953.134 
8951.938 
8950.64] 
8949.344 



8948.045 
8946.746 
8945.446 
8944.146 
8942.844 
8941-542 



8940.240 
8938.936 
8937.632 
8936.326 
8935.021 
8933-714 



8932.406 
S93 1.098 
{{020.780 
8928,480 



9.9507138 8927.169 
0.0506 coo'8925.858 



7o7\ 9-95o586i|8924.546l7J^ 
fo'fi. 29505223 8923.23421.8 



0.63 
;b.'66 
0.6 < 
10.6^ 
[o.6<- 



9.9504583 



9.95039448920.606 



9.5503303 
0.9502663 



0,68 
0.7c 
0.7c 
[0.71 
10.71 
0.71 



8921.920 



8919.291 
8917-975 



9^.0502022 
9.9501380 
^.c 5OC738 
^,95C0O95 
^.9409452 
0.040 J 809 



L. bine 



8916.659 
8915.342 
8914.024 
8911.705 
8911.385 
8910.065 



N. Slot 



I Icc. 



21.25 
21.26 
21.28 
21.30 
21.31 
21.31 



21-33 

21.35 

21.36 
21.36 
21.38 
21.40 



21.41 
21.41 

21.45 
21.45 
21.45 
21.48 



21.48 
21.50 

1.51 

»i.5X 
21.53 
21.55 



59 
58 
57 
56 
55 
54. 

53 
52 
5« 

50 
49 
i! 
47 
46 
45 
44 
43 
42 

41 

40 

39 

38. 

37 

36 

35 
34 

33 



21.56 

21. 5S 

21.58 

ii.6o32 
31 
30 



21.61 
21.6] 



21.65 
21.65 
2i,6t|*7 

21.6t 

21.7c 
21.7c 



11.7c 
21.73 
41.71 

zi.7t 

»i.7 
ii.7 



i.Sc 
21.8c 
ti.81 
21.81 
21.85 
21.8 5 

21.86 

21.86 

21.90 

21.90 

21.9 

21.93 



21.93 
AI.95 
21.96 
21.9S 

12.CC 
i2.0C 



60 



29 
28 



IJ 
IC 

19 
ll 

17 
16 

«5 

14 
»3 
12 

I 

10 

9 

7 

5 

4 
3 

2 
1 

c 



63 DEGREES. 



27 



lN.Sittc».L 



3 451f!?05 



♦54*-497 
4545Hxg8 

4547.67V 
4550.269 

4$S».859 
45SH49 



415S.038 

4560.617 

^4563.* 1 6 

4565*804 

4S^t.39* 

I 4870-979 



4575- $fi« 

.4576.x 53 

;45f».739 

S458«.3»5 

45*3.910 

»5^6 496 



— 9460*550 
9>^Q5005 
9^607459 
9.6409911 

9.46iai6J 



^5t9.oSo — 9*6617*57 



) 4591.665 

4594.J4^ 

4596*S3» 

r ♦599-4 » 5 

;46oi. '^ 



4604. 5S0 
4607.16a 
4609.744 

461M15 

4614.906 

; 4^17.4^6 



462Q«o66 
4621.646 

4i6i|.»25 

4617.804 

4630*38^ 
46331.960 



4631.538 

463*1 

464Q-601 

464].a69 

*64J.845 
464I.41P 



4659.996 
♦6SI.571 

; 4656,145 

465«'7'9 

4^61.193 

14663.866 



4*66.439 
4669.012 

4671.584 
4674,156 
4676.727 
4679'*9^ 



46S1.869 
4684.439 
♦687.009 
4689.578 
4691 1^7 



if. 



9^657 54M 

9.657789* 
945««37* 
9.65M4« 
»6585^i2 

9.6590146 
9.659*710 

g.6595«73 
9.6597633 
6600093 



[9.6619702 ^0.750001 
9.66>9f64 



Sine I 



657046< 
4S7»946 



41.30099 
41.1I333 



4i-i5oi;"-34««o* 
4i.ii666^o-34»96tj 

4i.i«J33 

41.16666 



4'.'33I3 

41.10000 
4 1. 0666 j> 
41.05000 
41.00000 
1. 00900 



40.95000 
40,91 666 
40.90000 
40.86666 
40.85333 
40.81666 



9.6631900 

9.663433 s 
9.6636768 

2,9-6639l99 
9j664t6i8 

9.6644056 



l^:L21o'<^-33«oj9« 
»o.3377«J5 
'o.33754»4 
10.3371974 
10. 3370536 



.68513 
40,66666 
40.63333 



— 9.664648 A 
9.6648906 
9.6651319 
9.6651749 
9.6656168 

9.6658<86 



9.6661001 
9.6663415 
9.6665818 
9.666Et38 
9.6670^47 
1.66730^4 



9.6675459 
9.6677^63 
9.6680165 
^9.6682665 
■ 9-6685064 
9.6687461 



^9.6689856 
9669*250 
9.6694641 
9.6697031 

5. 9,66994M 
9,670180? 



9.6704i9« 
9.6706576 
9.6708958 
ao 9-67M338 



Co-ilMS 



;.67i37'6>9-J»«^'' 



wr 



io.34*953i|i»t«i6.895 
Vo.l4»7«54»«oi4«326 



TO. 34171 jl;ii964.2i9 



40.6*000 
40.56666 
40.5500c 
40.51666 
40.48^13 
40.46066 



♦0.43333 
40.40000 
40.38333 

40.3333s 
40.31666 

40.30000 



40,15000 
40.23333 
40.11666 
40.16666 
40.15000 
40.11666 

40.08333 
40.06666 
40.03333 

40.00000 

39-9«333 
39.95000 



39.91666 

39.90000 
39.86666 
39.83333 
39 80000 
39»7>33^ 



39.75000 

39.73333 
39.70000 
66666 



DEGREES* 

~Co-iecants. (FTTJiSTflTTaorBrn: 



I fee. 



10.3414577 



^1^01.775 
11989^140 
A 1976.7^1 



10.3414688 



»»95''733 



*i939>*6« 



!*« 3411*^0 

10.34P9754 II 91^.808 

'0.3407996 

10.3404817 

10,3401367 

10.3399907 



11914,370 

11901.947 
11889.541 

11877-150 



'•*3 397450 
'0.3394995 
«o.339«54> 

10.3390^89 



11864.775 
ii85i.4<7 

21840.074 
1x827.746 



10.338763911815.435 
io.3385i90^»<o3.i39:^-;;^3 



AI79O.859 

11778*595 
11766.346 

11754.1I3 
11741.895 
11 719,69^ 



10.336810011717.506 



10.3365665 
10.3363131 
10.3360801 



ai70S,335 
11693.180 
11681.040 



T0.3358371 11668,915 



'0.3358944 



11656.806 



"P.3353518 



10,3351094x1631.633 



10.3348671 
10.3346253 
10.334383 



10.334141411584471 



10.3338999 »»57»>469 
10.33365*5 »i56o,482 
10.333417121548,510 
10.3331761 »i536,j53 
10,33*9353*1514,611 
10.331694611511.684 



10.3314541 11590.771 



10.33*1137 



i«»33l9735*i476.993 
'0,3317335 *»465'i>7 
10.3314936 *i4S3-*75 



•33'»519 



10.3310144 

10.3307759 
10.3305358 
10,3307968 
10,3300580 
10J298193 



'0*3i958p8 



10.3291041 
io.3i8866> 
10.3186184 

10 3283907 



.. Spc. 



109.4SOC 
109,1833 
208.9166 
208.650c 
108.3666 
zaZ,iooo 



107.5 

207.3000 

207.0500 

206.7666 

106.5161 " 

206,1500 

205.9666 

205.7166 

205.4666 

105,1833 



204,6666 
104.4000 
204.1500 
203.8833 
203.6333 



11644.711 



11610.570 

11608,521 

1596.4^9 



11488,875 



ii44'#438 



11419,615 
11417.808 
*i4o6.oi5 
11394.138 
11382.475 
11370.716 



11358.993 



10.3193424 a >347.»74 



•»335 
*«3»3i 
21312.205 

»'Soo>S4S 



N. Sec. 



•07,8500 5 •-*'-jr' 
.o.5l66 5!*4-6oi 



203.3666 ?.''?'S,^! 



203.1166 
202,8500 
.5813 



201.3166 
201.0500 
200,8000 
209.5500 
100.3*00 



100.0333 
199.7833 

'99-5333 
199.1833 

199.0338 



'98.5333 
198.1833 
198.0333 
197,7666 
'97.5333 



I 195.0666 
194.8333 
194.5833 



5095.254 



$098,919^, ^j9,707478»i 
5101.585^ •^9.7077901 
5^o6.i5»^j'jj9.70>io*i 



^-^•^I2|6i;iit;5^4^^j5i.9S333 



"3.588^,; 

"7.»59 4f f* 9'7090374 
5110.930 ^^^ 9-7093488 
5114,601^,^^9.7^6601 

5«»8.*75 6i.»iM*^»^»3 
5131.950^,^ 9.7101814 
5135.615 ^, j^J 9-7iOf^3 
5i39-3«i 6i,»8 »7iQ904» 
5'4«.98oJ— 9,7ii*i48 
5146.658 ^.;^9-7"S»54 



061.30 

5^50.338 6,.;3- ,- 

5154.019 ^^ii 9-7««46i 
5»57-70t^, 519.7x24561 
5'6'.38s 61, J8 9'y'»766i | 

s'63-069 57^ 9-7130761 



5168.755 «,. 1,9^7133859 
5i7»-44'«,T,9-7»36956 
5176.129^,^19.7140051 
5179.818 j,^g 9.7'43>45 



101.5833 
101.3333 
201.0833 
201.8166 ^_ 

201.56^6 5*09-368 67:6iKy^^«5i 
5113.0674, g 9.7179913 

5»'^.767 6i 66 9^71^4914 
5110.468 ^, gj 9-7l77<J94 
5114.170 6|.7c9-7i8o'7J 

l^^ZlZ? 61.73 tuSeii 



I98i783^'^^'"76i.83»7*^.'^?^ 



105 C50Q 5*98.45* 5^.og1 



5305.906 



fee. 



6,;]c 9-7146137 



'*7.«99 6rri9-7"*93^9 
^190.891^'^ 9.7151419 

5'94.584 6x 5:97155508 

5198,178 j/*^ 9.7''58395 

5*01.974 6, ,6c 9.7'6i68a 

^05-67' 6, 61 9-7164767 



5*31-578 677; 9.71863*7 
5*35-*84 6,11 9.7189401 
5138.990 6 ;6 9»7»9»476 
5141.698 6,;^^ 9,7195549 
5*46.407 61.8 1 9^'986** 



5*76-'»og7Jj9-7*«3'47 
5»79.839 6, Jg 9-7i«6lo7 
5»|3-56o|;;^:9.7ia,.66 
5187.2815' 9.72323*4 
5291.004 65^105 9-713538' 



197.0500 
196.7833 
196.5500 
196.1833 

196.0500 Ji!" ' ; ?*»°5i: ' :8;,fl|^o,95pQo 6 

I9^8i66^!i2±^6*.*5 tZi3^Q^^,^,566 - 
9.714149* ' ^ -■" ■ 5 



62.13 



5309.634 jrit 9 7*50646 
53'3-364g J 9.7153695 

C 117.094 ' Ia<*9e6««>^ 



aa. 



.7071659 






$'•73333 

51.71666 
51,68333 

5i,66666 



51.65PCC40 

51-63333 
51.61666 

SI.58333 
51.56666 

Si>5333 



51.1500Q 
5»>i3333 



5*53.8*9 ;T16 9.7«»4759 
5*57541 l,.j6 97*078*7 
5»6i.*55 61.90 9.7*i^<93,^,,,^ 
5164.969 ( » 9-7*>3958 f J*'°««« 
5268.6855 * 9.7*17^*1 
({272.401 6 ul* 9'7i>oo85 



9-7*47595 



Co-taBgci 



iZiiiza^S;*!* 



nts 



5*.03333 
52,01666 
52.00000 



51.95000 
51*93333 



55| 
5i 
51 
5' 
5> 
5« 



51,90000 

5'.88333 

51.86666 

51,85000 ;j 

51.816664^ 

51.80000 

46 
45 



5'-5S333 

S 1.5000c 

5«.48333 
ii. 4500c 
51,4500c 
51.41666 



51 36666 ^^ 



5i.35pc<; 

l'-J3333 
5i.3i66e 
51.30000 



51.26666 
51,25000 

Sl»*3333 
51,11666 

5M8333 
51,16666 



51.08333 
5fjo6666 
51.03^00 



03333 
51.00000 

50,98333 
50.96666 



50.9QOOQ 
50.88333 
50.86666 
50.850QO 
50,81666 



26 
«5 

*4 



5*3 
ci 

3.1 
IC 

'9 
iS 

1- 
16 
15 
14 

I 
12 

II 
10 

9 

S 



fV; 



62 D £ G R B £ S. 



a8 DEGREES. 



Co*taiigencs 



I O.X743ZS6. 
xo.z740a09 
10.2737163 
10.273411^ 
10.1731075 
io.a7zSo33 
10.2724992 



^ 



10.2721952 
10.2718913 
10.2715876 
10.2712839 
10.2709804 
10.270677c 



10.2703737 
10.2700705 
10.2697675 
X 0.2 6 94646 
10.2691617 
10.2688590 



[ 0.2685564 



10.2682540 ^8 546- 1 59 



10.2679516 
10.2676494 
10.2673473 
10.26704^7 



10.2667434 
10.2664416 
10.2661399 
10.265S384 
10.2655369 
10.2652356 



10,2649344 
10.2646333 
10.2643323 
10.26403 1 (^ 
10.2637307 
10.2634301 



10.2631295 
10.26282^1 
10.2625488 
10.26222S6 
10.2619285 
10.2616286 



X0.2613287 
10.26x0290 
10.2607293 
X 0.2604298 
X0.260X304 
X0.2598JI 



io.as953i9 
10.2592328 
10.2589338 
xo.25863*5o 
10.2583362 
10.2580^76 



10.2577391 



10.2574406 ^8090.086 



XO.2571423 

X0.256S441 

^lxo.2565460 

-xo. 2562480 






L. Tan^r 



ia8o7.26j 



1^794074 
187)^0.893 
187671736 
18754.588 

874«-455 
18728.316 



18715.231 
8701.141 
18689.065 
18676.003 
1866^955 
18649.921 



18636.902 
18623.896 
1861P.905 
18597^)28 
1^584.965 
i8S7a-oiS 



18 59.08c 



216.9833 
216.7666 
2x6.5166 
2x6.2833 
216.0500 



18533.252 
18520.358 

18507:479 
i«494.6i3 



18481.761 

18468.92: 

18456.09c; 

18443.289 

1S430.49 

18417.709 



S404.940 
1S392.184 
18379.442 
18366.713 
1^353.999 
18341.297 



18328.610 
i«3 15.936 
18303.275 
18296.62^ 
18277.99, 
18265.374 



18252.767 
18240.173 

18227.593 
i8ai<.026 
18202.47} 



18177.405 
18164*892 
8152.J91 
8139.904 
18127.430 
18x14.969 



18102^521 



1S077.664 
1^8065.256 
18052.860 
18040^.78 



N.Tan. 



N. Diff 



I lec. 



2x9.8500 
2x9.600c 
219.3666 
219.1.333 
2x8.8833 
2x8^6500 



218.4166 
218.1666 
2x7.9333 
7.7000 
217.4666 
>'7'»333 



2x5.5833 

215.3500 
Z15.1166 
2x4.9000 
2x4.6500 
^'4-4331 
214.2000 
213.9666 

-'3-7333 

213.5000 

13-2833 

213.0500 



11362.819 25.71 
11364.603 
XI 366.389 
11368.X76 



212.8166 
212.600c 
212.3666 
2x2.1500 
2x1.9000 
2 H. 7000 



211.4500 
2IX.2333 
211.0166 
ZXO.7833 
210.5666 
»' 0.3322 



210.1x66 
209.9000 
209.6666 
209.4500 
209.2166 
209.0x66 



208.783s 
208.5500 
108.3506 
20S.1166 
207.900P 
2^7.6833 



207.4833 
207^ 5Po 
207.0333 
206.8000 
206.600c 
206.3666 



N. 6€C. 



11325.701 



^»:>a7.453 
11329.207 

"T30.9^2 



33a-7i9 29.28 



11334.478 
1x336.238 



11337.999 
1x339.762 
u 341.527 
«»343-a93 
11345.060 
11346.829 



11348.600 
11350,372 
11352.146 
11353.921 
1x355.697 
"357-476 



»9-35 
29.38 
29.41 
^9-43 
a9-45 
29.48 



29.51 

»9-53 
29.56 
29.58 
29.60 
29.65 



'359-255 
1361.036 



29.65 
29.68 



11369.965 



*9.73 
29.76 
29.78 



29.81 



"371-755.29.83 



"373-547 

"37534f 

"377-U5 

1378.933 



11380.730 
XX 382.529 
XX 384.33c 
11386.133 
1x3*7.937 
1 1389.742 



11391.550 
11393.358 
X1395.169 
1x396.980 
XX 398.794 
11400.608 



J 1492^(25 

J 1404.243 
I X406.062 
1407.883 
1 1409.706 
11411.530 



1x4x3.35630.43 
114X5V183 

XX4I7.0I2 

4x8.842 

X 1420.674 

xx4^2.'507 



1x424.342 
11426.179 
1x428.017 
114*9*857 
11431.698 
11433-54? 



N.D. 



xfec. 



29.20 
29.23 
29.25 



29.31 
»9-33 



X0.0553499 
10.0554x79 
10.0554861 
X0.0555543 
10.0556225 
10.0556908 



29.86 
*9-90 
29.90 

»9-95 



29.96 
29.9S 
30.01 
30.05 
30.06 
30.08 



30.13 
30; X 3 
30.18 
30.18 
30.23 
30-*3 



30.2S 
30.30 
30.31 
30.35 
,0.3? 
30,40 



30^5 
30.48 
30.50 
3«-53 
30-55 



30:58 
30.61 
30.63 
30.66 
30,68 



L. Sec. 



X 0.05406 51 



X0.0541323 
10.054x995 
10.0542668 
10.054334X 
X0.05440X5 
^54469< 



'0.0545364 
J 0.0 546040 
10,05467 15 
10.0547394 
10.0548068 
X0.0548745 



10.0549423 
X0.0550XOX 
X0.0550780 
10.055x459 
10.0552x38 
10.05528x3 



IX. 30 
11.30 

3' 
11.31 
11.31 
II.J5 



n.35 



10.0557591 
10.0558275 
XO.0558959 
10.0559644 
X0.0560329 
10.05610x5 



XO.056170X 
10.0562388 
XO.0563075 
X0.0563762 
XO.0564451 
10.0565x39 



10.0565828 
XO.0566518 
X0.0567208 
10.0567898 
10.0568589 
10.0569280 



XO.0569972 
10.0570665 
10.057x357 
10.0572051 
10.0572745 
10.0573439 



10.0574134 
10.0574829 
10.0575524 
XO.0976221 
10.0576917 
X0.0577614 



Ditf 



I fee. 



1.20 

li.2C 
IX.21 
XI. 21 
XI.2J 

11.25 



9-94559^5 
9-9455110 



11.23 
it.2b 
11,25 
11.26 
11.28 
ii.ftS 



9.94546|0 
9.9453960 
9.9451185 
9.9452609 
9-9451932 
9.945'*55 



9-9450577 
9.9449899 
9.9449*10 

9.9^148541 
9.944786^ 
9.9447182 



9.9446 50 J 



I'.n ^-9445811 ^802.014 



II 

1.36 

it.3'6 
ii.3(> 

11.38 



9-9445139 
9.944445 
9-9443775 
9.9443092 



11. 3& 
11.40 
11.40 
1 1.4 1 
11.41 
If. 43 



43 
"•45 
11.45 
11.45 

.46 



11.48 
11,50 

5^ 
11.50 
11.51 
11.5^ 



"•53 
11-55 
11-53 
11.56 
11.56 
^x.56 



11.58 

. 58 
II. 5S 
fl.6 
it,66 
11.61 



10,05783x2 
10.05790x0 
10.0579709 
X 0.0 580408 
rD.o58xxo7 
1x0.058x807 



Co-fecants 



1X.63 
11.^3 
11.65 
11.65 



Co-lines 



9.94;9349| 



9.9458^77 
9.9458005 

9.9457332 



9.945^6598824.007 



8819.898 
88x8.527 
8817.155 
8815.782 
88x4.409 
881 3.035 



38ix.66c 
SS10.284 
8808.907 
8807.530 
8806.152 
8804.774 



8803.394 



8800.633 
8799.251 
8797.869 
8796.489 



9.9442409 

9^944174S 
9.944x041 

9-9440356 
9.9439671 
9.9438985 



9-9438299 
9.94376x2 
9.9436925 
9.9436238 

9-9435549 
9.9434861 



9.9434172 
9.9433482 
9.9432792 
9.9432102 
9.943 1411 
9.943072c 



9.9430028 

9-9419335 
9.9428643 
9.9427949 
9.9427255 
9-942656 



9.9425S66 

9-94'^5»7i 
9-5r424476 
^.9423779 
9.9423083 
9.9422386 



9.9421688 
9.9420990 
9.9420291 
9.9419591 



8829.476 



8828. MO 

8826.74^11-66 

8825.370 



22.78 
22.78 



8822'.6j8 11-81 



8821.26:9 



2i.8i 
22.S) 



12.9i 

22.95 
22.95 
22.9c 
22.91 



8795.102 

8793-717 
S792.332 
8790.946 

8789.559 
8788.171 



A3.0C 
23.0c 
23,01 

13-03 
23.03 

23-oS 



8786.783 
8785.394 
8784.004 
8782.6x3 
8781.222 
8779-830 



8778.437 

8777-043 
8775.649 
8774.254 
8772.856 
8771.402 



8770.064 
S768.666 
8767.268 
8765.868 
S 7 64.463 
8763.067 



8761.6(^5 

8760.263 
S75S.859 
55757.4 y5 

.87 5 6.0 5r 
&7 54.645 



ifccT 



22.85 
22.85 
22.86 

22.^8 

i2.bS 
22.9c 



23.06 
23.0^ 
23.01 
23.10 
23.11 

3-13 



23.13 

23.15 

23.16 
23.18 
23.18 
23.20 



23.23 
23.23 

23.25 

3.26 
23.26 



23.3a 
23.30 

3-30 
13-33 

3-33 
13-15 



,, '.65 9.-9418293 
i |9.94i3i93 

[ L. blue 



8753.239 
S75X.832 
8750.425 
8749.0x6 
8747,607 
^746*197 



N^inc 



1.3b 

3.36 

3.4c 

13.4c 

3.4c 

13-4 

23.4 

23.45 

23.45 

23.48 

13-48 
13-50 



29 
28 

»7 
26 

15 

24 

13 
22 
21 
20 
19 
18 



6i DEGREES. 



28 DEGREES. 



iC 



4694.714 



M, 



4697.284 
4699.852 
4702.419 
4704.986 

4707-553 
4710.119 



4712.685 
4715.150 
4717.815 
4720.380 
4722.944 
4725J08 



134728.071 
i4473a634 

» 5 4733-197 
J64735.759 

174738.3** 
iS'4740.882 



'9 
20 
21 
22 
»3 
li 
25 
26 

»7 

23 

29 

12 

3^ 
3i 
?3 
34 
;5 
;:6 



4743-443 
4746.004 
4748.564 
4751.124 
4753.683 
4756^242 
4758.801 
476i;359 
4763.917 
4766.474 
4769.031 
477]U5Sg 



4774-144 
4776.700 

'4779-*55 
4781.810 
4784.364 
4786.919 



39 
4- 
41 

42 

43 
44 

45 
40 

47 

4S 



49 
50 
5' 
5» 

.53 



47^9-47» 
4792.016 

4794.579 
4797.131 
4799.683 
4802.235 



4804,786 

4807,35 

4809.8^8 

4812^438 

4814.987 

4817-537 



4820.086 
4822.634 
4825.182 
4827.730 

4830.277 
544832.824 



4835.37.0 
4837.916 
4840.462 
4843.007 

484555» 
484S.Q96 



9'67'^o9: 



9.671 846 u 

9.6720841 

9.6723213 
9.6725583 
9.6727952 

9.6730310 



L. ditie 



9.67326^4 
9.6735047 

9-6y37409 
9.6739769 
9.6742128 
9.6744485 



9.6746840 
9.6749194 
9.6751546 
9.6753896 
9.6756245 
9,6758592 



9.6760937 
9.6763*81 
9.6785623 
9.6767963 
9.^770302 
9.6772640 



9-^774975 
9.6777J09 
9.6779b.>2 
9.6781972 
9.6784301 
9.6786629 



9-^7^^955 
9.0791279 
9.6793602 
9.^95913 
9*6798243 
9.68oo§6c 



9.6802877 
9;63o5i9i 
9.6807504 
9.6809816 
9,6812126 
9.^:814434 



9.68167^1 
9.6819046 
^9.6821349 

r« '9. 68*2365 



f 3 . ^ '"•■ \ 1 



54S 

r-'^-..-37 

5.9.683743c 

9^6839720 

9.684:0x0 



Co imes. 



9.6844^97 
9.684658; 
9.6848868 
9.085Z151 
9.685343a 
6855712 



D.tt, 



1 lee. 



9-58333 
9.5500c 

9.53333 
9.5000c 

9-48333 
9.45000 



,9.41666 

9-38333 
9.36666 

9-33333 
9.31666 
t9-*8333 



9.25000 

9.23333 
9.20000 
9.16666 
9. 1 500c 
9.11666 



9.08333 
9.06666 

9-03333 
9.00000 
S.98333 
8.96666 



8.91666 
8.90000 
8.S8333 
8.83333 
8.816^6 
8.80000 
8*76666 

8-73333 
8.71666 
8.68333 
8.66666 
8.61666 



8.61666 
115.56666 
8.55<J00 

8-53333 
8.50000 
8.46666 



8.45000 

8.41666 

8.3833 

8.366^6 

8.35000 

8.30000 



8.30000 
8.25000 
8.2533s 
8.1 1666 
8.j666i6 
8.16666 



8.1166 

8.10000 

8.08333 

8.05000 

8.0x666 

8.00000 



\wO lecants. 



>*. iJ ». |IN.'A'^u.|.N.U. i^. 4^0^ 



10.3283907121 300.545 



10.3281532 

10.3279159 

10.3276787 

10.327441 

10.3272048 

10.326068J 



10.3267316 
10.3264953 
10.3262591 
10.3260231 
X0.3257872 
'Q-3^5S5>5 



10.3253160 
10.3250806 
10.3248454 
10.3246104 

10.3*43755 
10.3241408 



10.3239063 
10.3236719 
10.3234377 
10.3232037 
xo. 3229698 
10.3227360 



21288.899 
21277.267 
2x265.651 
21x54.04$ 
21242.460 
21230.887 



21219.328 
21207.783 
21196.253 
21184.737 
21173.235 
2x^61.748 



21150.274 

21138.815 

21127.3 

21x15.940 

21104.523 

21093.121 
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9.6954501 
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9.6958922 
9.6961130 
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0.2482427 

o-»479477 
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205.950c 
05.7x66 
105.5x66 
205.300c 
205.0839, 
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17723.024 
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17627.053 
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196.00CC 
195.8000 
195.600c 

195.40CC 
1 9 5.200c 



7373^833 
'7367.iR'^5.oooo 
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11506.638 
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197.200c,, ^,8.099 

197.OCOC 
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"525-772 
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9-70374r 

9.7039641 



L. ^inc 



9.69S9700 



9.699188^ 
9.6994073 
9.6996258 
9,^998441 
9.7000612 
9.7d'o2>oi 



9.7004981 
9.7007158 
9.7009734 
9.70ri5o8 
9.70x3681 
7015SSI 



9.7018022 
9,7020190 

9-70»»S57 
9.7024523 
9.7016687 
9.7018849 



16 35 



9.7043947 
9.7046099 
9.7048148 
9.7050397 

9.7051543 
.7054689 



9.7056833 
9.7058975 
9.70611x6 
9.7063151 
9,7065394 
9-70^753 



9.7069667 
9.7071801 

9.-7073933 
9.7076064 
9.7078194 

9.70^0313 



5^9 



9.7081450 

9-70«4575 
9*7086699 
9.70S8811 
9.7090943 
9.7093063 



9.7095182 
9 7097*99 
9.70^99415 
9.7101519 
9.7I936;» 
9'7'057S3 



9.7107863 

9.7»0997» 
9.7X11080 
9.7114x86 
9.7116190 
9'7">^93 



Co-finei. 



DifF 



I fee, 



36.450 

3M33 
36.416 

36.3«3 

36.35c 

3^-333 



36,3x6 
36.183 
36.16b 
36.133 
36.1x6 
36.X83 



36.166 

3«'»33 
36.X16 
36.X00 
36.066 
36.033 



30.033 
35-983 
9«3 
35-950 
35.916 
35*900 



35.866 
35.866 

35.«'6 
35.8.6 
35.766 
35-7^^ 



35-733 
35.700 
.683 
35 666 
35.633 
35»6'6 



6?? 



35.600 
35.566 

J5-53J 
35-5»6 
35.500 

15-483 

35*450 
35-416 
35.400 

3S-3«3 
8S«350 
35-333 



35.3x6 

35>*^3 
35.166 

35-»33 
35.1x6 

3 5.18-, 



J5.166 
35.15c 

15-'^3 
35.100 
35.066 
35-050 



Co-lecanC9. 



0.^010300 



ii 000.00c 



0.3008113 
0.3005917 

0.3003742 
0.3001559 
0.1999378 
02997198 



0.1995019 
0.1991841 
0.2990666 
0.2988491 
0,1986319 
0.1984148 



0,29^1978 
0.2979810 
0.2977643 

0.J975477 
0.29.73313 
0.1971151 



0.1968989 
0.1966^30 
0.2964671 
0.2961514 
0.2960359 
0.1958105 



0,1956053 
0.1953901 
0.1951751 
0.1949603 

o.»947457 
.19453 x1 



0.1943167 
o>i94ioi5 
0.1938884 

O.li 

0.1^4606 
0.2931469 



o.»930333 
0.1918x99 
0.1926067 
0.1913936 
0,1911806 
0.19x9677 



0.1917550 
0.19x5415 
0,2913301 
0,19x1x78 

0.19-9057 
0.1906937 



0.1904818 
0.1901701 
0.1900585 
0,2898471 
0,1896358 
0.2894147 



0.1891137 
0.1890028 
0.1887920 
0.^8858x4 
0.2883710 
0.1881607^ 



19989.929 

»9979'*7- 

9969.823 

19955.788 

19949.764 

9939/753 



9919.752 

19919.764 

i9909»787 

X9899.812 

9889.869 

98^9^9*7 



19869.997 
19860.080 

98^0^x72 
X984o,276 
1^830.393 

9820,520 



X98 10,659 

9800.810 

X9790.971 

X978i^i46 

19771*331 
19761,5*7 



*975i-735 
19741.954 
19731x85 

19711 4*7 
49711.680 

19701.944 



^9693.120 

19683,507 

19673.805 

93674419664.114 

»9654»435 
19644.767 



X9635.XX0- 
196*5-464 
19615*8*9 
19606.106 

19596,593 
19586.991 



9577.401 
19567.822 

«955«-»54 
19548.697 
19539.150 
195*9.615 



19520.09 

195x0.577 

19501.075 

X949»-583 
9481.102 

y947»»63» 



19463,173 
19453-71* 
19444,288 
X9434.861 

19415-445 
,19416.040 



L. Sec. 'N. Sec. 



N. Diff 



167.8506 
xc7,65oc 
167.4500 
167.250c 
167.0666 
166.8500 



166.6S33 
166.4666 
166.1833 
166.0833 
165.8S33 
j6^ 7000 



65 5000 
165,1833 

165-1333 
164.9333 
164.7x66 
164,5500 



■ 64.3500 
164.15C0 
163.9666 
163.7666 
163.5833 
163.4000 



16 3. loco 
163 0166 
161,8x66 
161.6333 
162.4500 
162.2666 



162.0666. 
I6X.8833 
161.7000 
X6X.5166 
X6X.3166 
'6U1333. 



160,9500 
160.7666 
160.5833 
160.3833 
160.1166 
160.0166 



N.Tan 



5773-503 
5777.3*2 
578X.162 

5785-144 
5789.027 

5'9i.9»i 
5796.797 



5fcoo.68 

5804^573 
5808,461 
5811.353 
5816,245 
S82C.139 



5824,034 
5827 930 
5831.828 
5835.716 
5839.617 
5843*518 



5847431 
5851-335 
5855-141 
5859.148 
5863.056 
5866.965 



64.91 

64.93 
64.96 
64.^6 
65.01 
65,01 



5H70.876 
5874.788 
5878.702 
5881.616 
5886.533 
5890.450 



65.05 
65.04 
65. xo 

65. XI 

65.13 

65«»5 



5894.369 

5898.289 

5901.1X 

5906.134 

5910.058 

5»i 3-984 



5917.910 

5911.831 

5915.76 

5929.699 

5933.631 

^937-565 



X59.8333 
159,6666 
159.4666 
159.1833 
159.1166 
158.9x66 



5941.501 
5945-437 
5949-375 
5953314 
5957-155 
5961.196 



i5*-7333 
158.5666 

158.3666 
X58.10C0 
158.0166 
157-83^3 



157.6500 
X 57.4666 

'57*1833 
157.1166 
156.9333 

'S6>7133 



5965.140 

5969.084 

5973.030 

5976.978 

5980.9 

5984.877 



5988.818 
5991.781 

5996.735 
6000.691 
6004.648 
6oo8.6o6| 



la. 1 au. 



I fee. 



9.7614394 



64.^5 
64,66 

4.70 
6471 
64.7 
H.75 



9,76*7 tW 
9.7610127 
9.7613142 
9.7626056 
7618969 
q«76)i8%i 



04.78 
6481 
64.81 
64.85 
64.S6 
6.1.90 



9.7634792 
9.7637701 
9.764061^ 

9.7*43510 
9.7646427 

9 7649334 



9.70Si»39 
9.7655143 
6j«047 
9.766 
9.7*663851 
Q.766675 



9.7669651 
9,7672550 
97675448 
9.7678344 
9.7681140 
9.''684X35 



65,1^ 

5,1c 

65*13 
65.23 



9.7687019 
9.7689912 
9.7691814 
9.7695705 



^5-33 
65.36 
65.38 
65-40 
<.4 



65-43 
65^8 

65.48 
65.51 

?5-55 
6VS5 



5.60 
65.60 
65.63 
65.65 
65.68 
65.68 



65-73 
»5»73 
55,76 
65.«o 
65.80 
65.85 



65.85 

65.88 

65.90 

i 65.93 

fin 



49.6166 

t8,6oco 
48.5833 
48.5666 
48.5500 
48,5313 



4^,5166 
48.5000 J, 
48.5000 50 
98,4666 '^ 
48.4500 
48.450c 



;!?t?48 



48,4166 
48. 4000^ J 
48 40C0 

3t66 

48,366^ 
48*33 33 

+8-3333 
48. 3166 
4- .3000 
48.26^6 
48.2666 
4^,1500 



65,^8 9-7698596 

6j!ig 9.7701485 



9-7704373 
9.7707261 
9.7710x47 
9.7713033 

9-7715917 
9.7718801 

9.7711684 
9-7714566 
9-7717447 
9,7730^*7 
9*7733106 
9 7736084 



9.7738961 
9 7741838 
9-7744713 
9.7747588 
9.7750461 
9-7753334 



9.7756206 

9-7759077 
9.776x947 
9.77648x6 
9.7767685 
97770551 



9-7773418 
9,7776184 

9-7779149 
9 7781011 

9.7784875 

97787737 



Co»tangents 



Diff. 
lice. |6o 

59 

58 



57 
56 
SS 
if 
53 
5» 



49 
4j 

47 
46 



48,1333 
48.1166 
48.1000 
48,1833 

48.1835 ,_, 
48,1500 — 



4.8 1333 
48.X333 

48.10C0 

4S.X00C 

! 48.0666 
48.0666 



48,0500 XI 



48.0333 
48,0166 20 
^48.0000 19 

147*9833 
47.9666 



17 
47,9500 16 

47'9500 15 
47«9i66 14 
47-9166 13 

47.9000 IS 



47.8666 - 



43 
4* 

4» 
40 
39 

r 

35 

33 
3» 
31 



^9 
28 

»7 
z6 

*5 
24 



18 



8 



47.8666 xo 

47*8500 

47.8333 

47,8x66 

47.8x66 

47.7833 



47'.7666 
47.7666 
47-7500 
47.7166 
47.7166 
47.7000 



5 
4 
3 

2 
x 
o 

M 



59DEG REES. 



ivi 



X 
2 

3 

4 
5 

7 
8 

9 
lo 

XI 

12 

»3 
»4 
'5 
i6 

^7 
i8 

'9 

20 
21 
22 
^3 

il 

26 

»7 

28 

29 

11 
31 
3* 
33 

34 
35 
36 

37 
38 
39 
40 
41 

12 
43 
44 
45 
46 

47 
48 

49 
50 

5« 
5* 
53 
51 
55 
56 
57 
58 
59 
60 



30 DEGREES. 



Co- an'ucnts. 



N.DiiF. 



0.2?li56o6 I7^20.$oV 



o«23&z6tt9 

o-»379773 
0.2376S58 

o-a373944 
9.2371031 
0.^1368 H«) 



17308.878 
17297.260 
17285.654 
17274.060 
17262.477 
17250.905 



I lee. 



11547.Q05 



0.236520^ 
0.2362298 
0.2359388 
0.2356480 
0.2353573 
0.2350666 



17239.346 
17227.797 
X7216.26X 
17204.736 
17 193.121 
17181.720 



0.2347761 
0.2344857 

o-»34i953 
0.2339051 
0.2336149 
g-*333M9 



O.X3 30349 
0.2327450 
0.2324552 
0.2321656 
0.2318760 
0.131 586 < 



0.A312971 
0.231007^ 
0.2307 1 S6 
0.2304195 
0.2301404 
0.22985 IS 



0.2295627 
0.2292739 
o.ft 2^^9853 
0.1286967 
U.2284083 

0.118 fXQQ 



O.II7S3I6 
0.1175434 
0.1172553 
0.1269673 
0.1166794 
0.1263916 



0.1261039 
0.1158x62 
0.1155187 
0.2151412 
0.1149538 
0.1146666 



0.1143794 
0.1140913 
0.1138053 



0.1131315 
0.1119448 



0.22265^2 
0.12137x6 
0^1110851 
0.2117988 
0.2115X15 
0.11X1263 



L. i'an^. 



17170.230 
17158.751 
17147.283 
17x35.827 
X7124.382 
17x12.949 



17101.527 
17090.1x6 

17078.717 
17067.321. 

17055-955 
'7044-587 



7033.13J 
17021.89c 
170x0.559 
11999.231: 
16987.929 
16976.637 



16965.344 
16954.069 
16942.804 
X6931.55C 
16920*308 
16909.07 



16897.856 
16886.647 
16875.449 
16864.161 
6853.085 
1684X.9X9 



16830.765 
i68x9«62i 
16808.489 
16797.367 
16786.256 
'677 $-'56 



16764.067 
16752.9^8 
X674X.911 



0.1135184 16730.864 



16719.818 
16708.782 



16697.758 
16686.744 
16675.741 
16664.748 
16653.766 
16642^795 



93.833 
93.633 
93-433 
93-»33 
93.050 
92.866 



92.650 

9^-483 
92.266 
91.083 
91.900 
91-700 



91.500 
91.316 
91.133 
90.933 
90.750 
90-55 



90.366 
90.183 

89983 
89.800 
89.600 
89-433 



89.133 
89.050 
88.850 
88.683 
88.483 
88.300 



8S.J16 

87.9 

87.750 

87.566 

87.366 

87''83 

87.016 
86.816 
86.633 

86.33.3 
86.266 
86.100 



85.900 
85-733 
85-533 
85.366 
85.188 
85.000 



HM Tan. 



84.833 

84. 65* 

84.450 

84.183 

84,100 

83-933 



83.400 
83.566 
83.388 
83.116 
83.033 
81.850 



N. Sec, |N.D 



!!?t!lt!3».33 



ifec 



XI 550.887 
11552.830 

««554-775 

11556.72^ 

1558.670 



11560.620 
X 1562.572 
11564.525 
11566.480 
11568.436 
"570-394 



32.36 

32.38 

2.41 

3*-45 
3»'46 



"57»-354 
11574-315 
XI 576.278 
11578.243 
11580.209 
11582.177 



1x584.146 
11586.118 
II 58^.09 X 
1X590.065 
1 1 592.041 

11594.019 



"595-999 
11597.980 
11599.963 
11601.947 
11603.933 
11605.921 



XI 607.9 11 
XI 609.902 
11611.894 
116x5.889 
11615.885 
11617.883 



II6I9.882 
11611.883 
1x623.886 
11625.891 
11627.897 
11629.905 



11631.914 

11633.925 
11635.938 
11637.953 

11639.969 
11641.987 



1 1644.007 
11646.028 
11648.051 
11650.076 
11.652.102 
11654.130 



11656.1J60 
XI658.I91 
11660.124 
11662.259 
11664.296 
11666.334 



32.50 

3»-53 
3»-55 
31.58 
31.6c 

3*163 

31.66 
31.6S 
31.71 

3»-75 
32.76 
32.80 



32.81 
3».86 
31.88 
32.90 

3»-93 
31.96 



33'09 
33.18 

33-05 
33.06 
33.10 
M 
33.16 
33.18 
33.20 

33-a5 
33.16 
33.30 



3}-3> 

33-3 

33-3 

33-41 

33-43 

33.46 



33-48 
33-5» 
33-55 
33-58 
33.60 

33-63 



33.66 
3, .68 
33-71 

33-75 
33.76 
33.80 



33-83 
33-85 
33.8b 

33-9« 
33-95 



L. Sec. 



10.0624694 



10.0625423 
10.0626153 
10.0626884 
to.0627615 
10.0628347 
10.0629C79 



10.0629811 
10.0630544 
10.0631278 
10.0631012 
10.0632746 
10.063348 



10*06342 1 7 
10.0634953 
xo.0635689 
10.0636426 
10.0637164 
10.0637902 



10.0638640 
10.0639379 
10.0640119 
10.0640859 
10.0641599 
10.0642340 



10.0643082 
10.0643823 
16.0644566 
10.0645309 
10.0646052 
10.0646796 

10.0647541 
10.0648285 
10.064903] 
10,0649777 
10.0650523 
10.0651270 



10.0652017 
10.0652765 
10.0653514 
10.0654262 
10.0655012 
10.0655762 



10.0656512 
10.06572153 
10.0658014 
10.0658766 
10.0659518 
X 0.066027 1 



1 0.06 6 1 014 
10.0661778 
10.0662533 
10.0663287 
10.06^4043 
iao664799 



io.d665555 
10.0666312 
16.066^069 
10.0667827 
16.0668585 
10.0669344 



Cp-fecaDCS. 



Oiff. 



ifec. 



2.200 
2.216 
1.133 
2.233 
2.233 

L2«250 



1.150 
2.166 
2.183 
2.183 
2.200 
2.200 



2.266 
2.266 
1.266 

2.283 
2.300 
2.300 



2.300 
2.316 

*-333 
^'333 
»-333 
^-350 



2.366 
2.350 
2.383 
2.383 
1.383 

2«4O0 

2.416 
2.400 
»-433 
»-433 
a-433 
*-45o 



2.450 
1.466 
2.483 
2.466 
a. 500 
2.500 



2.500 
2*5x6 
2.516 
»-533 
*»-533 
»-55o 




Co fines. 



9-9375306 8660.254 



9-9374577 
9-9373847 
9-9373"6 
9-937a385 
9-9371655 

9-93709* ' 
9.9370189 
9.9J69456 
9.9368722 
9.9367988 
9.9367254 
9.9366519 



9.9365783 
9-9365047 
9.93643" 
9-93^3574 
9.9362836 
9.9362098 



9.9361360 
9.9360621 
9.9359881 

9-9359'4' 
9.9358401 
9.9357660 



9-9356918 

9.9356177 

9-^3 5 5434186; 

9.9354691 

9.9353948 

9.9353204 

9-935*459 
9-935'7i5 
9.9350969 
9.9350223 

9.9349477 
9.9348730 



9.9347983 

9-9347*35 
9.9346486 

9-9345738 
9.9344988 
9.9344238 



9.9343488 

9-934*737 
9.9341986 

9-934'*S4 
9.9340482 
9.9339729 



9.9338976 
9.9338222 



9-93374678585.127 



9.9336713 



8658.799 

8657.344 

8655.887 

8654.43 

8652.973 

8651.514 



8650.055 

8648.595 

8647.134, 

8645.673 

S644.111 

8642.748 



8641.284 
8639.820 
8638.355 
8636.889 
8635.423 
8633-956 



8631.488 

863J.01 

8619.549 

8618.079 

8616.608 

8615.137 



8623.664! 

8622. r9 1 ' 

8620.717 

8619.243 

8617.768 

8616.292 

8614.8 

8613.337 

8611.859. 

8610.38c 

8608.901 

8607.42c 



8605.939 
8604.457 
8602.975 
8601.491 
8600.007 
8598.5*3 



8597.037 
8595.551 
8594.064 
8592.576 
.8591.088 
8589-599 



8588.109 
8586.619 



8583.635 



9-93359578581.1431 -gj 
9.-93 3 5*0 "8 580.649 



6oo9-9334445i8579-»55 



9.9333688 
9.9332931 
9.9332173 

9-93 3 '4' 5 
9.9330656 



L. 5xne N. 6ine 



8577.660 

8576.164] 

8574.6681 

8573.171 

857'-673 



TTiT 

xTcc: 



24.25 
24.25 
24.28 
24.28 
24.28 

*4-3' 

44-3 ' 

*4.33 
24.3.5 

*4-35 
24.36 

*4-38 



24.40 

24.40 

24.4 

*4-43 

*4-43 

*4-45 



24.46 
924.48 
24.50 
24.50 
24.51 

*4-5' 

*4«'55 
*4-55 
14.56 
24.56 
24.58 
24.60 



60 

59' 

58 

57 

56 

5^ 

54 

53 
52 
51 
50 
49 
48 . 

47 
46 
45 
44 
43 
4* 

4' 
40 
39 



24.61 
24.63 
24.63 
24.65 
24.65 
24.68 

24.68 
24.70 
24.70 
24.73 
*4-78 
»4-73 



24.76 
24.76 
24.78 
24.80 
24.80 



14.83 
14.83 
24.86 
24.86 



*4'9o 



24.90 
24.91 
*4.93 
*4.93 
*4-95 
*4.96 



38 
37 
15 
35 
34 
33 
S* 
3' 
30 

II 

*7 
26 

*5 

*4 

*3 
21 

21 
20 

«9 

8 

'7 
6 

«5 
'4 
'3 

12 

II 

to 

9 
8 

1 

7 

4 

J 

1 

I 

o 

M 
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3' 



D EGREES. 



5197-676 

5»co»i 6 J 

5105.130 

5107,613 

X4 5110*096 



»9 

zo 

21 

22 
*3 



^5 



27 



2$ 522O.O84 



MIN. Si 



5152,8.74 
5' 55-367 
5157-359 
45160.351 
5162.842 
5^65.333 



5i67.«i4 

5I70-3U 
5172.804 

5i75-a93 

5»77-78a 
5180.270 

I3 5i8».758 

,415185.246 
5*87.733 

5192.705 
5'95-'9 



26 5^>5^6j 



43 



49 



inw 



5»5Q-9g* 



9.71J3077 

9.7135169 

00^9.7137260 

9-J^^49 
9.7141437 

9-7 '43 5 H 



5112.579 



5a « 7-543 



5122.505 
5124.986 



5127.466 
5*»9'94S 
5»3a-fc»4 
5»34-903 
P37'S3J 
*39-^S9 
5242.>36 



385144^13 



5H7'»90 ^ 

5*49r766 

$45>'«4' 



5257.491 

44[52<9*665 
52«2.X39 
$244,613 

5267*085 



5269^^ 



5270.030 



50 5*74-5P» 



5276.973 

5279*44^3 
5281.914 

52t9«^32« ' 
529i.79<? ' . 

5294*45^ ; 



5296.7J16 

6c j^29^i93 



9.7120495 
9.7122596 
9.7144695 
,9.7126792 
5-9.7x288- 
9>7i 30983 



9.7145609 
9.7147693 

|9-7i5»«5i 

'*'9'7»53937 

9.715601 



9-7149776 ^t'Jii^ 



9.-71 58092 
9.17x^016$ 
9.7J62143 
^9.7164316 
9.7466387 

9/-71-68458 



L, Sine 



iC 9'7ii-839i 



9.7170526 

9-7*7*594 
9^7x74660 

i 9'7*767»5 
9.7x78789 
9^7180851 



9.7»8»9i2 
9.7T84971 
9^t8703<J 
9.^7-1^9086 
9.7191*42 
9'7*5'3'96 

9.7x95249 
9.7197300 

9-7«^9350 
9.720X399 

9.7203447 

9r7«05491 



9.7*07538 

9.7109581 

9.721x623 

9.7^664^. 

9'^^*>-704^.^ 



?:ZiiZZi! 



9.72x977^ 
9.72218x4 

e 9-7a*3«4B 
9,722.5881 
9*72 27 9j^ 
9.72-29^43 



0.7231971 



^'7*3400tS^3.»^ 
9-'7a3^ol6>3!-4 



9<ra^8o5i 



Co-ifrtes. 



^.7240075,,.,, 



Dtt; 



llC6. 



35033 
3.5.0x6 
34.983 
34.950 
34.950 

34-^oo 



34.900 
34.866 
34.850 
34.816 
34.800 
i4'7^3 



34.750 



10.2854391 
J0.2S52307 
10.2850224. 
X0.2848143 
X0.2846063 
40.2843985 



J 0.284 1908 
10.2839832 
10.28377J7 
X0.2835684. 



10.2831542 



.34.600 



33-95<i 
,33-9 »4 
13.906 

33-88 
13-861. 

3>^3l 



:^3-75f> 



^3-?>i 



Co-fecants. 



io»28 8 1 607J 1 94 1 6.04Q 



I9.2879505 19406.646 
19.2877404 X9397.262 



19^2875305 
X0.2873208 
X0.2871111 
1Q.28690J7 



10.2866923 
1Q.2S6483X 
X0.2862746 
x<M 860651 
10.2858563 
xo. 28 56476 



10.28336x3 19202.655 



X0b2ia'29474 
10.2827406 
X0.2825340 
X0.2823175 
X0.28212X1 
X0.2819149 



10.281 7o8iJ 
10.28x5029 
X0.28 12970 
XO.2810914 
10.2808858 
XO.2S06804 



20.2804751 
X0.2802700 
10.2800650 
JO.2798602 
,10.2796553 
10.2794507 



,10.2792462 
^10.2700419 
,io4r7J8377 
»o.2786336 
10.2784296 

:A0.27822 58 



10.27S0221 
^0.2778 1 86 
I0.2776152 
^0.2774119 
1*0^2772087 
^0.277005 7 



ffo.2768028 

iO'.2v766ooo '] 

r^.tVl 1012761943 1 
io.aK7$992^ 
jQi>«7579<>J 



L. Sec. 



19387.889 
19378.527 
19369.176 
^9359.835 



'9350.505 
19341.185 
1933X.876 
19322.578 
193x3.290 
19304.013 



19294.746 
192E 5.490 
19276.244 
19267.009 
19257.784 
19248.570 



19239.366 
19230 l73f 
19220.990 
19211.817 



'9^93-503 



1918^,362 

i9i75-»3^ 
19x66.110 

9156.999 
!9i47-^99 



19x29.729 
19120.659 
^9 111,600 
19X02.55X 
'9093-51^ 
90^4-4^3 



'9075-464 
19066.456 

'9057-457 

9048.469 

19039.49* 

19030.522 



19021.564 
190X2.616 
19003.678 

'8594-750 
18985.832 
189 7 6. 92 4 



r8968.02« 
rar959.i38 
18950.159 
18941.391 
r8932»53'i 
18923.6^4 



,'8914*845 
18506.^10 

'8^97.19:' 
18888.388 
^18879.589 



N.Scc 



N. Diff. 



1 lec. 



156.5666 
156.4000 r 
1562x66 
'56-0335 
^56.8516 



155.5000 



663.6,354 te.i 
,.<--„- ^0-323 66.15 

'5l.'loo'L^!t.!2iJ^^^ 



154.9666 
154.8000 
154.6x66 



154.4500 
154.2666 

X 54.100c 
'53'9'66 
X53.416 
53-5666 



6060.492 

6064.170 

6068.149 

6072.130 66.^5 

6076.11266.36 

6080.095 



6084.0S0 65, 



53 

153.0500 
152.8S33 
152.7000 

V5?33 



>.4i 

66.45 

6093.054 66.45 



'53.4000^^- 
153.2^66, ^ /. 



6096.043 
6100.034 
6104.026 



152.3500 
1 52.200c 
152.Q000 
151.8500 
5i.6(}66 
157.5000 



'5'-3333 
I5.i.ii>6t 
150.9833 
150.8166 
150.6500 
150.4833 



i5o.3je66 
J50.1333 

'49-9^^33 

X49.8GOC 

149.6333 

4$t-4^ 



'49.3000 

'49-'333 
148.9666 
148^8000 
148.6.333 
143.45*66 



148.3000 
148.1333 
147.98.33 
147.8000 
147.6500 
147^^666 



147.3x66 



.'4*-9«33 
»46'9«f1 

°Ii^ 146.50 



N. Taxi 



6c68.6o6 



60x2.56666, 



6616.527 

6020.49^; 
6024.454 
6628.4X9 
6032.386 



6048*266 



6052.240 66.2 



60 



5^*^^ 5 



66.28 
66.30 
66.31 



9.7833410 

9.7836258 

66.38 9-7839'04 



6108.01G 
6112.014 
6 1 i6.c^ 1 
6.1 2o;co8 
6124^007 
6128.008 



6132.01c 
6136.0x3 
6x40.0x8 
6144.024 
6148.032 
6x52.041 



6156.052 
6 1 60.064 
6164.C77 
6168.092 
6 172.x 08 
6i76.i2(i 



6i8o;i45 
6X84.X66 



6 188. 18867.03 
6192.1x1 67.05 
5196M3667.08 



6x00^263 



6204.191 



6108.320 67.4.5 



62>X2.35i 
6246,383 



6^4^5^ 



p2a8.488 
62.32.5I7 



6240.-607 
6244.6^50 
^48-J94 



N. D. 



66.01 
66.0*5 
66.06 
66.08 
66.1 



L. Tan 



9-775^7737 



66.20 



66.2 



9-7S3 



66.48 
66.51 
66^ 

66.55 
66.58 
66.61 
66.61 
66,65 
66.68 



60.70 
66.71 
66.75 
66.76 
66.S0 
66.81 



&6.S5 
66.86 
66.SJ» 
66.91 
66.93 



9-779P59S 

9-7793455 

977963 

9-7799'77 

9.7802034 

9.780489J 



D.IT 



47-7000 
47-6666 
47.6500 
47.^500 
47-6166 
47.6166 
47.6000 

47.5^^3 
47-5666 
47.-5500 
47-5500 
47>5'66 

'9.7«:t77'^474s33 
^562 .,.g,. 



9.7807747 
9.7816602 
9.7813456 
9.78x6309 
9.7819162 
9.7822013 



59 
5"* 
57 
56 
55 
54 

S3 
5» 
5' 
50 
40 



9.7841949 

9-JS44794 
9784763S 
9.7850481 

9-78533^^. 
9.7856x64 



47-4833 
47.4666 
47.4666 
47-4333 



9.7859C04 
9.78618^4 
9.78646S2 
9.786752c 

9-7870357 
9.7873193 



7.4166 
47.4x66 
47.-4000 

47.3833 
47.36(><> 

47-3500 



9.787602? 
9.7S78863 
9.78S1696 

884529 
9.7807361 

S90192 



47-33^3 

47.333 

47-30<^ 

47.3000 

47-a853 

;7-2'666 



9.7^93023 
9.7:^95852 
{9.739S681 
9.7t;ci5cS 
^9.7904335 
66.96 9-7907-^61 



66.98 

67.01 



67.xx 9-79M»<^> 



67.13 



67.18 
67.20 



67.31 

67.38 
67.40 



9.7909987 

"9.791231 

9.791563 

9,791845 

9.792x280 



9.792692 i|^7^Q^^ 

9-7929741 47.0000 
9-7932560^6.^33 



^ _ -.,-,- 9-79353784^.^666 
6^20.4/7 67.23 9-7938195 46.9^00 



67.25 9-794 '0"46.c)4 



67.269-794382746.^^33 
67.3.x 9-794664' ' 



9-7949455 
9.7952268 
9.7955081 
9.7957^2 



.CQ» U b g CBll>- 



46 

4> 

44 
43 
42 

41 
40 

9 

S 

37 
-6 



47.*5<^o 
7.2500 
47.2x66 
47.2166 
47.200c 
47-1823 



47-»&^3 
47- '50c 
47.1500 
47.Jj6^ 
47.1166 
47.10 00 



47.ICOO 
47.0666 
47.0666 
47'<^5O0 

47.0333 
47-<5-i^6 



46.9000 

46.^00 

46.8S33 
46.8833 

46.8500 



5 

4 



M 
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31 DEGREES. 



M 



] 

J 

4 

5 
£ 

7 
3 

9 

10 



'4 
>5 

i6 

'7 
19 

|2C 
II 
IZ 

I4j 

*S 
z6 

27 

19 

15 
3' 



Co-ungents. 



IQiifF- 



10*12 i^t^^ 



i 0.220940 J 
10.2306541 

J0.21O|6gl 

loaiooSi^: 

10,2197966 
io-ii95to9< 



10,2192153 
iaaiS9J9ii 
10.Z1S6544 
iD«2iS5&9i 
ro.^iSoS^S 



10.2175136 
10.21722S7 
1 0,21 694 p 
10^2166598 
10.1163743 
JC1.1160S96 



10,215^051 
10.2 [55^06 
10,1152362 
io»ii49SJ9 
10,2146677 
10.2J43B36 



16641, 7ct5 



j66ji,Sj4 
1^610,^84 
16609.945 
i6|c)9.oi6 
i6j8S,097 
16577.15:9 



16566*291 
16555^05 
16544.519 
16533.663 

l6512.flD» 

i6$t f-g6i 



16501*11)^ 
1649C.104 
16479.490 
164615,637 
16457.S93 
16447.11 1 



0.1140996 
ro*ii3Sj56 
to.11353 
10.1132430 
10.2119643 
10.1126S07 



1* 
J3 
34 

15 
36 

37 
3^ 
39 
40 

41 
42 

41 
44 

45 
4t 

47 

4^ 
4^ 



ic.1123971 
10,2111137 

IDVl 113304 
10*11 1547^ 

fCii ti6j9 
10.1109^0^ 



10.1106977 

10.2 

10.2101319 

10,1093491 
10.2095665 
1 0.10913 iq 



T 6436. 3 3 14 
16415:576 
16414,814 
1 6404,03 1 

16331,630! 



foe. 



i$i.6S33 
i3 215000 
1^3,3166 
181.1500 
iSi,9S33 
i8i,looo 



1S1.6166 

lSl'4J0O; 

[31.2666 
181,7666 
180.9166 
1S0.7500. 



180,5831 
1 30.400c 
iSo,ij33 
180.0500 
179.9000 
179.7C00 



16371.919 
16361, iif( 
16350,52? 
16339.847 
16329,177 
16318.517 



16307.S67 
16297.127 
i6il6.5^7 
1617J.977 
1616 5. 36!^ 
16254,76^ 



1 79- f 500 
179.3666 
179.2000 
179^3333 
178.8500 
178.633^ 



N. Sec 



11666. 



f 1668.374 
1 1670.416 
11672.459 
[1674.504 
11676,554 



ir6So.64(/ 
11681.701 
11684-755 

116S6.S1C 

6S3.86 
11690.926 



K,D, 



34.0c 
34'03 



10.0670103 
10*0670863 

l4.oi^ 10.0672334 
34.11 < 0*067 3 146 



16144.17^^ 

10414S t*i3J^55y 

loiiiQ 16213.029 

162.13.469 

16201.920 

16191^330 



5^ 



0^2090013 
10.20S71S9 

0,1084365 
10,1081542 
10.207S710 
1 0.207 099 



ic^,i073079 
E0.1070259 
10.1067440 
to- 1064612 
10.1061S05 
10*2058989 



16180.850 
16170,330 
16159, 3to 
16149.310 
i6j3a*?i9 
16118,349 



16117. Kjil 
11*107.417 
160961966 
160^6*51^ 
16076.004 
6065.67 



17^,5166 
178.3500 
173.1666 
175.0166 

177.6666 
,177.5000 

"77*1313 
177.1666 
77.0000 
176.S166 
176,6666 

J 7 6* 5000- 
176.316?! 
176,1666 
1 7 6.000c 
175.816*1 
175. 6666 



11692.931. 
11695.043 
1 1697.111 
J1699.17S 
1 170X.245 
'^703'3J4 
11705,385 
11707.457 
U709.533 
1171 1.607 
11713,6*5 
11715.76^ 



|4^3 
34.16 

,4.20| 

i4.*3 

34-^5 
j^.iS 

34-1' 

J4-33 
34.36 

34-4'^ 
34-43 
34-45 
34.46 



L< Sec. 



10.066934^ 



10,0673903 



jo.0674670 
io.0675433 
10.0676196 
10.0676960 






11.65 

71.66 
ii.6S 

i*.5C 
12.70 
11,7c 



'O-0677724 '^ 

10^067848^ ^^y^ 

^■^JPM4 ,7^5 
jo.obiooio ' 
10.0630787 
10,0681553 
io«o6Si32] 
10.06E3089 



1 1717,345 
11719.9x8 

1 1721.01 3 
11714-099 
11726.1S7 
11718,177 



11730,368 
11731.461 

"754-557 
11736,653 

"75S*7SJ 
1 1740.S52 



34-5' 
34-53 
34' 5* 
34.60 

34^*3 
J4-65 



34.6S 
34,71 
34-7i 
34-76 
34.80 

34*S5 
34-9'^ 
34-9' 
34-93 
34.9*1 
35.00 



35-03 
35.06 
35.0S 
15-* 



1 7 5. 500c 
175,3300 
175.1 666 
175,0000 
1 74.3 50c 
74.6666 

174-516^ 
74.3 5ot 

174.1S33 

174.0166 

173,350c 

173.7000 




11741.954 

11745.05S 

ii747»i63 

11749.170 

'*75i*179 35.15 

^'753-49pj i^.iS 

11755.603 

11757*7*7 

>*7S9*833 

1 1761.951 

1 1764.070 

11766.191 



1.76 

iX73 9'9ii9'i>3 
11.76 9^93'447 

i2.£o^'93i*9ti 



10.06^3857 
JO,p6346i6 
10,0685395 
IQ.0686165 
1^0,06^6935 
10.06S7706 



<o.o63S478 
10,06^9150 
10.0690022 
10.0690795 
10.0691568 
io. 0691341 



10.0693117 
0,0693891 
10.0694667 
10.0695443 
10,0696219 
10.0696996 



I2»7<i 
12*71 
11.71 



Co- fines. 



9.9330656^571.673 



S 570.1741 

..--.. 3s^i^'*75 

9"93^«376 85^7*'7S 
9.93i76j6^8f65,674 



9.9319S97 
9-93*9^37 



9-93i^354'8s64*i75 
9,9316^9^13 562,671 



9.931456718559^664 
9'93*3^*?4;855^'a^^ 

9'93^3^4°[*55*'^5S 
9.931127^.8555, 149 



1 1768.314 
11770,439 
I i 771.566 
(1774,694 
[ 1776.814 
1177S.956 



11731.089 
11783,125 
11785.362 
11787*501 
117S9.642 
11791.7*41 



0.0697774 
10.0698551 
10.06993 IP 
io,o70oib9 
10.0700888 
10,0701668 



35.11 

3 5-*3 
35,16 

3MO 
35^3' 
3Si3i 
35*3^1 
35-41 
35-45 
3546 
3S-SC 
35-5 



35-^i 
35.U0 

35.61 
35.63 



10.0701449 
10.0703130 
10,0704011 
10*0704793 
10.0705576 
0.07063 59 



13.86 
11. 3S 
II. £3 
1 2.90 
1.91 
12.90 
11.93 
11.9 
U.93 
11.95 



12.96 
11*96 
1 J.96; 
12.93 
11.93 
3.00 



9.93107468551,135 
9.93,199308550.627 

^S49->i9 
S547.609 
1^546.099 
3 541-5^ 



9-93 '^H3 
9-93*5374 
9.9314^05 
9-93*3835 

9*9 313^^5 
9.93'>^94 



ii,S< 

2.8 

12. 3i 
11*83 
12.8 

i±£s 

12.36 ^93»»5" 
11.86 9'*5*^7S^ 
9.9309978 
9,9309205 
9.9303432 
9,9307658 



9.93o6lb83 
9.9306109 
9.9305333 

c^-9 3^^4557 
9,9303781 
9.9303004 



10.0707143 
J0.0707917 
10,07087 
10,0709496 
10.07 loiJii 
10,07 1 io6^ 



3,11 
13.11 



LO'iecancs 



0,0711855 
10.0711642 
10.0713419 
10,07141] 7 
10.0715006 
io^07i^795M^ 



13.01 

13.01 
13.01 

'3-03 

13,05 



9.9301126 
9.9301448 
9.9300670 

9-9f99^«, 
9-9^99'*^ 
9-91^^33: 



^543-077 
^541.564 
^540,051 
3^38.538 

* 537^^3 
353.5.50.^ 



n.d: 



1 <cc« 



8533,99. 

SS3a'47S 
*530.9sti 
8519^40 
8527. 92J 
8526,401 



£514.^81 
8523.360 
3511. «39 
3520,316 
351I.793 
8517.269 



13,06 
13.06 
13.06 
13. oS 
13. Jc 



9-9**755* 
9.9196770 
9,9195989 



*5» 5^743 
8514.219 
8512,693 
R511.I67 
8509.639 
8508.111 



24.98 

4-9*^ 
2 5.0c 
25.01 
15,01 
»S_-o3 

25^06 
15.06 
15.03 
25,10 
15.1a 

15.13 

25.16 

25.16 

^5^£ 
15.1 1 
15.21 
iS.ii 
15,15 
15.15 



25,16 
15.it 
25.28 
25.30 
5.31 
15.31 



8506,531 
8505,053 
S503.521 



9,9195107 8501.991 
9.9294414:8500,459*5*5* 
9,9i9364i;8498,927 *5'5j 



9.929285713497,394 
9,9192073 8495. j6o 
9.919J1S9I8494.335 
9.9290504 8491.790 
9.918^7 iS S491.154 
H^9-7M 



9,9i»a93i 



9.91S3U 
9.9i87^K 



55436,641 
84^5.102 
^4^3.562 
9.91^4994 34^2^011 
9.91^841*3^ 3480.48 1 



IT f, ^'9^^6571 



L. ^ioc 



M'35 
^505 
*5-3S 

25,31; 

»5^43 
15^40 

»5-4o 
»5-43 
^5-43 
5'43 
»5*4& 
^5-4^ 
25.48 
15.4S 
25,52 



15.55 
25.56 
15.58 
15.58 
25.60 
'^^.61 



^iri 



15.63 
25.63 
5.65 
15.66 
25, 6& 



60 

59 

53- 
57 
56 

55 
54 

53 
5^ 

5J 
SO 

49 

±H 
47 
46 

[45 
44 

^^ 

4' 

4 a 
39 
38 

37; 
36 

35 

34 
33 
3» 
3« 

3_o, 

»9 
28 

17 
26 

*5 

t4 

*3 
21 

li 
20 
19 
iS 

7 
t6 

»S 
14 

'3 
12 
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32 



DEGREES. 



M 



N. 



bine *S 

Dp 



^a^g.r^jljf. 



bjil^ I UiJf 



3..7».C*ovl 



5304,115^ 

5305.591 









q 

14 



X$ 



iq 



4 J 

4^ 
46 

47 
4^ 



5313.9J} 

5336.301 



i 3434*0 

sno^«9*f 

5333-35? 
*3Si:»' 



3,7*4:41 *i 

^,7i4oi3» 
9.714a 'S* 

9,71511^9 
(^.7154104 



9,7*5''*' 7 
^.■7133119 

9.7S<52i4^ 
q.7a6;^257 



9'.7^b^iOc| 

^;,7^7^*73 
9,7a7»i7c 

9-7 « 7*^7 

9.71761^8 

9;7i7lj77 



3*jS17v*4i 
5377.901 

S3^^'3S4 



35| 
3^ 

3i4]53*j3i.6q3 

i197*5«>7 
5401.40^ 



54C4.Sst 

H^7^*gl 

54<>9*74S 
541^.191 

54I+-S37 



54'9*Si7 
;34»*.97' 
;54H4iS 
545^.859 

Si»9'*30- 

54j$.6tS 
5439.069 
S44^5'o 
S44J'9ii 
S44^''393 



Ki9*i34 
g,7J94-*3 

5.7*93197 
9,7300181 
j.7^-ht6^ 



33.6H33 

}3i&6^6 

&J31 

33'*'3JJ 

33-5*33 
33 Sh^ 



Co-iecani^. 



i^. i^trt\ 



io.i7 57<jo-fi [KiSi7in.799 



10.17 jjl|I»&4, 

10*1753**11 
10.1751^44 
Ia.i749'ji(i 
to.l747iiJ 



<83j3ii4y 
iiiiJ44.43 9 

1^35-73^ 
iSSib.99^ 
I dS I 3,166 



I Itc* 



13. 5i^ 
33^5333 

334*33 I 

33.4660 

3^4!:o-'^ 



iQ.»74j7J>j 
ioa74i77i 
ia;«37 39760 
10**73775' 
Oia73^5?4l 



iS 09.545 
f Aiioo.d J 3 
1^71^2,131 
1*733 43S 

''^774<7iS 
18760. >. 



446.3133 

146.000c 
145. ^50^ 
14^.606^ 
■4S'5333 



>*. Jan.N.u 



3x4^.(i£j4 



J251 739 



I Itc* 



f-nsjl^ 



67.41 
*'7*4S 



i&4**4|5;;^9*7^*9»jC- 
'^04.9 3 51^^ Jj9<79:'95^ 



027x.slilS 



5,71^0*75 
9.7^*1171 
9^7184267 
9.7iS'ii6c 

?*7^^iSJ 
9^,^901^ 



33.4100 
3 3. 400';/ 

33,}6oi3. 

33 n 

3 3-3'^^ 

I3»2666 
33,2166 

3 
3 



tq^i?3i73i 
10.1719717 
iq,l7*77l4 
[c},a 715721 
10.1713711 
10.2711711 



)g,i7i9725 
io:t7t77^y 
io-i;iS73 
10.17 fJ74'> 
1.0.17 1 1747 



i:nr; -^ 



9»7j°4145 
9.7336119 
9.730S105 
9.7310087 
9*7311064 
9.7314H40 



q.73j6oi5 

9-73179*9 
^.7519^61 
9.7311^31 
7,731^991 

9- 73=^1:2 



,iq 17.07700 

J^' 5^^^10.1703189 

M>'333 jo.i7i3*So3 

33^Q>qgl 



3 3,050 J 
}3*oi66 
3 3,000 c 

J»'^333 

319500 

31^9121 



9-7 3' 7*^ 3 7 
J9.7JI9SQ3 
,9.73P7^S 
9-733173i 
9.7333*93 
9^73PH* 



9.7339014 
|9 734M71 
9*7 14 15 ^9 
9 73454^5 
9.7 34744<^ 
9'7|4939t 



3i«9tob 
32.90^0 

JI.S5D0 

3^,^333 
jl.3oo- 



31^7*^33 
3i.766tj 
11.7500 
li.?i66 
31.70QO 
3i>6^33 



9.735134 
9'73S3i9* 
9'7|U*46 
9 7357^95 
9,73 S9 Ml 
J$.73&JoSS 



t-^o fines. 



3S,66t>6 
31,6333 
|i.6i66 
31,6000 
3».SS3 3 



3»-4«33 
31.450D 

3*'4^31 



[0.i695ii5i 

'<^**938-'j 

io.i69i'39i 

iOii6li99 

io.i6S;»93C 

io^i^S^n'-o 



•^757i4'9 
t^7+a*7bH 
18740. 120 
i&73J,4lJ5 
t^7i2,jf5y 
1^714 144 



i45,a>:ioo 

'4S'OJ33 

*44.Ei^3 

I44.7i£b 

44^55^° 



137.5 °3. 
i869;p C40 
i362i;t 4^ J 
ia679S7^ 
1^6^^1.300 
iS66i,7 



»^S4i*9 
1^645.65 
()!b37.i2{i 
iS6^:f,6o5 
13610,09 1 



iftt0 3,oi^7 

'1^59 4*0 
t%*6.t3li 
ii!5?7.67 
i^^a^iiit 



]u»*6|39^^ 
ro^i63ioi 1 
10,26^0039 
10.167^068 
104167609s 
10*16741^0 



10.2671163 
10,2670197 
10,1668232 
iOfi666t69 
ID.16643OJ 
fo.i6&2346 



185-5 *,53i 
1^543.9^3 

"'S35>48l 
J^54.',o7 3 
1851^,672 



»^5Qi.^9^ 

1^493.515 

tg4S5,>6 

11^4:6.806 

18468,460 

13460.111 



10.16603S6 
10.2658428 
10,1656471 
tOii6j4;i5 
10^2652560 

tOtl6i;c63'T 



10.2648655 
I o*-! 6 46 7 04 
10.2644754 



|»-5133 
31.5166 

3^-50^ 10 264^^;; 
10,1640858 
IP 263119]] 



L., iiec» 



i*45iW95 
13443.476 
18435.166 
18416. S&6 
18418.574 

fS4IQ,3jHt 



0477.041 
62ji|«C9%t 

"^Itt55 
61 & 9.1 14 
ai9j,274 



*4#'3*33 
44.2500 
40.otftb 



'^idlll 



J4V45O0 
143.4E33 
43 1166 
J4IJ9666' 



L. lan> 



^*; 960703 
9,7963513 



46.8s 



^301*399 
6305.404 
& 109. 1 50! 



7 5 
^7-5 5 
67.56 
'67.60 
67 61 
67.65 
67.66 
67.36 



67j7» 
^7.75 
67.70 






951^ 
9-797474 

?.:9775S' 
^.7980356 
9,71*83160 
9.79S596V 
9*7988767 
9.7991^69 

9-7994170 
9.7997170 

99fJ970 
9 8001769 
9*8005567 
V.S00S365 



6315.^^*0 
6329*883 
6313.959 
*33^»o3i 



67.S6 
67,8s 
67,93 
07,93 
67*96 
68, CO 






141*010 



67 






5^7 
4 
I 



039 j,l&9 



'*^-^?;j 6405.46 



,40.4660.' , — J J 

140.01 66^-*' >^^^» 
'39'^^<^Q 



16419.^^*. 



9,8011161 
9,Sor39S7 
9 801675a 



+6. 6c 
4b,6oQc 

9,8011 liO^- ^, . 

9'»0^S'13 



^(l^Ol 

6i>05 

63. ic 
6S,] 

63*t 



o8pto 

^8.31 

68.15 
US,j6 
68.30 



6S.3 
»05 



00 iS 



46.7000] if 



*'.6335' 



1;, 8017915 
7,8030710 
9.E033506 
9.8036196^ 
9.8039085 
^.8041^73 



^^,.io44f6. 
9J047447 
9.H050133 
g,3oj3CT<; 
9.305S?o^ 
.8ofS^ 



1 39,7 1 Oe 
139.5000 
1 39.40'oD 
1 39.1500 
1 39, 1000 
138.9:00 



*'+*V^94 
642^.1^5 
6432 zl6 

6436.319 
6^40.444 

^444'5*'Q 



40 
684; 
63.41 



061 37e 
9.80641 5^ 
9. !& 06 69^ 3 
91*^69714 
9,8073494 
9 8075173 



r840i.,oi8 

jS3*5-,49E 
f8 377.1 51 
1S369.013 
18360.715 



N. Sec. 



16448,678 

^5 1-797 
6456.918 
646.1 ^«4 1 
^65.165 

6469.190 

M9-^ 
^494,076 



68,4« 
68,51 
63.51 
68.5 <i 
6S.5S 
68.60 



138,8000 
3 38*6500 
13^.5000 

*3»3i33 

13^.2000 

133^33 



»17'S«3 

137,4500 
137.300c 



9.8078051 
9. 8^80829 
8083606 
9,3086383 
9,8039158 
9.8091933 



68.63 
^3.65 

6S,6S| 
68,71 
68,73 
6^.73 



6S.7S 
6S,8i 
6K,S3 

68,88 



9.8094707 
9,80974^0 
9.1100153 
9.8103025' 
0*810579!' 
9.8108566 



9.811-1336! 
9.8114105 
9,1j J6S73 
9 8119641 
9 Si 2240 
9S'a5.t74 



CQ*t^ngCiitS 



46.,^.,' 
4*.-- 

4$,ioaoi 
^6,tSi3 
46. 1 Ob 6 
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Trnr 



iVj 

.0 

I 

"2 

3 

4 

5 

_6 

'7 
S 

9 
lo 
II 

12 

'4 

'5 
i6 

»7 
i8 

'9 

20 
21 
22 

^3 
i4 

25 
26 
■27 
■28 
29 
SO 

31 
^a 
33 
34 
35 
ll 
37 
3^ 
39 
40 

4X 

li 

43' 
44 
45 

46 

47 
li 
49 
50 
5» 
5* 
53 
51 
55 
56 
57 
58 
59 
60 



r 0.2042108 1 6003.-545 



N Ditf.. 



io.»o39297 
10.2036487 
10.203367^ 
10.2C3087C 
10.202S062 
10.2025255 



10.202244.9 
10.2019644 
10.20 1 6S40 
10.2014036 
10.2011233 
10.2008431 



10.2005630 
10.2002830 
10.200003c 
10.1997231 

10.1994413 
10.1991635 



0.198S839 
10.1986043 
10.198324S 
10.1980454 
10.1977660 
io.i9?4S67 



.15992.991 
r59ii2.«47 
I597«.3J2 
i596i.9&; 
15951.67a 
15941.3 66 



15931.070 
15920,783 
15910.505 
1 5900.2 3 > 
15889.97^ 
'5^7»73' 



15869.491 
15S59.261 
15849.041 
15838^830 
15828.628 
15818.43b 



15805*^53 
157^8.079 
15787.915 
1^5777.760 
15767.615 
'5757-479 



ro. 197207 5 
10.1969284 
10.1966494 
J0.1963704 
10.196091^ 
10.19581^27 



"5747-35* 
«5737-»34 
15727.120 
157^7.026 
5706.936 
i5696.)»50 



10.1955339 
10.1952553 
10.1949767 
10. 1 94*698 1 
10.1944197 
10.1941413 



156S6.7S4 
15676.722 
15666.669 
15656.625 
15646.59c 
15636J64 



10.19.38630 
10.193584I? 
10.1933067 
10.19302S6 
10.1927506 
10.1924^27 



10.1921948 
10.1919171 
10.1916394 
10.1913617 
10.1910^42 
10.1908067 



10.1905293 
10.1902520 
10.1899747 
10.1896^.75 
10.1894204 
10.189 r434 



10.1888664 

10.18S5895 

10.188312;' 

10.1880359 

1.0.187759 

IC.1874326 



.. 1 ang. 



1 56261 54S 
15616.54c 
15606.542 

'5596.55a 
1 55^6.572 
15576.601 



155661639 
15556.685 
15546.741 
15536,806 
15526.880 
S5'M63 



15507.054 

'5497.155 
15487.264 

'5477-3^3 
15467.5*0 
'5457^647 



'5447-79a 
15437.946 
15428.10S 
r54i8^22ic 
1 5408.460 
15398.65c 



L>J. Tan, 



I icC. 



i72.56«6 

i.7ii'.4O0o 
1.720500 
172.0833 

J71.7666 



171.60C0 
17J.4500 
17J.3000 
171.1166 

170.98^3 
170.800c 



' I I 82 1.966 

11324.135 

826/306 

118X8.479 

118.30.654 



; 70.5000 

'70-3333 
170.1833 
170.0333 
I69.S666 



169.7166 
169.5666 
169.4000 
169.2500 
169.0833 
'68.9333 



168.7833 
168.6533 
168.460(3 



167.8666 
167.7000 
167.5560 
167.4000 
167.2500 
167.1000 



166.9333 
166.8000 
166.6333 
•166^5000 
166,3333 
166.1833 



166.0333 
165.9OCO 

'^5-7333 
165.5833 
165.4333 
165^3 



165.1500 
1^4.9333 
164.8500 
164.6833 
164. 5 50c 
^4-3333 



164.250c 
164.1000 

:6 j.oCc> 
'163.66c 
163.5001 



N. iec. 



'1^9 '-7^4 



M793-9f^ 
11796.074 
11798.222 
11800.372 
11802.523 
11804.676 



11806.831 
11808.988 
Ii8ii.i4!6 
14813.307 
11815.4^9 
11817.63^ 



11832.830 
835.008 
11837.188 
J1839.370 
11841.554 
11843.739 



35-75 
35.76 
35.80 

5.-83 
35.^5 
35.88 

35-9> 

35-95 
35.96 
3 6.0 J 
3.6.03 
36.06 
06.08 
36.13 
36.15 
36.1b 
36.21 
36.25 



11845.927 
11S48.116 
118.50.307 
11852.500 



36.26 
36.30 

36.33 
36.36 

36.49 

364' 



•,68.0000 liilMH 



11859.089 
11861.289 
11863.490 
11865.694 
11867.900 
11870.107 



11872.316 
11874.527 
11876.740 
11878.954 
41881.I7I 
11883.389 



11885.609 
I.1S87.83I 
11^90.055 
11892.28c 

; 1 894. 508 
LI&96.737 



11898.968 
11901^201 
11903.436 
11905.673 
11907.91 J 
11910.152 



11912.394 

11.914.638 

11916.864 37.43 

1J919.J32 

11921.381 

11923^3 



I fee 



36.46 
56.48 
36.51 

36.55 
36.56 
36.60 



36.65 
36.66 
36.68 

36.73 
36.76 
36.78 



36.81 
36,85 
36.82; 
36.99 

36.95 
36.96 



37.oq 

,37.03 
37.06 
37.68 
37-'l 
37.'5 



,37-'» 
37.21 

37.a^ 
37.28 

37'30 
37.3 5 
37.36 
37*40 



JT.46 
37-4» 



iq.P7i658§ 
^O.ofi,7375 
0.07 r8i 60 
0.0718957 



0.0721334 
0.6722127 

i 0.07 229 21 

0.0723715 
0.0724510 
0.C725385 



0^0^5755 



13. il 
;i3.'S 
13.18 



0.07 '.974S 43.2c 



0.0720541 



0.0726101 
0.0726897 
0.9727694 
0.0728491 
0.0*729289 
6.0736087 



C.0730886 
0.0731686 
0.0732486 
0.0733286 
0.0734087 
o.o';'3488ii 



0.0735690 
0.0736493 
0.0737296 
0.0738099 



0.0738904 J 3.4, 
0-0.739708 i^,^Q 



0.07405 1 J ^3.4^ 



0.0741319 
0.61742115 
0.0742-931 

0.074-3735 
'-^4454^ 



<'-07453,54 
0.0746163 
0.0746972 
0.0747/82 
0.0748592 
0.0749403 



0.6750214 
0.C731C26 
0.0751839 
0.0752651 

0-0753.465 
9.0754279 



0.0755093 
o.p7559o8 
6.0756723 
0.0757539 
0.07583 56 
0.0759173 



0.07S9990 
0.0760805 
0,0761627 
0.0762440 
o.o>6326^ 
10.0764086 



CQ-iecants. 



I fee. 



3.20 



13.21 
13.21 
13.23 
13.23 
13.25 
13.25 



13.26 
13.26 
13.28 
13.28 
13.30 
'3^30 
13.31 

'3.33 

13.33 

'3-33 
»3.35 



9.92675148447.952 
9.9*667148446.395 



9.9265913 

9.9265 II 2 



L3.36 
13.38 

'3-3^ 
13.38 



'3-43 
'3-43 
'3.43 
':3-46 
'3-45 



13.48 

13.48 
'3-5'c 
'3-59 
13.51 



'3-5? 
'3-55 
'3-5'5 
.13.5 

*3-5 
'3-56 



'3-56 
13.58 
IS.5S 
13.66 
*3*6t 
13.6 



13.61 

'3-6;^; 
•3-63 
13.65 
13.66 

rji3.6e 



Co fincsj 



9.9784 205 



9.9283415 
9.9282625 
9.9284834 
9.9281043 
9.9280251 
9.927945 9 



1^480.481 

S47?^9 
8V7^,3$7 ,^.,, 

8475.«SJ 25.73 
S474.369 ^'^ 

*47*''765 
8471^219 



9.9278666 
9.9277^73 
9.9277079 
9.9276285 

9-9*75490 
9.9274695 



9.9273899 
9.9273103 
9*9272306 
9.9271509 

9.9*707" 
9.92699J3 



9.92691148451.064 



9.9268314 



9.926431C 
9.9163507 
9.9262764 
9.9261901 
9.92610*96 
9.9460292 



9.92594?7 
9.925S681 

9-9257875 
9.9*57069 
9.925626 
9-9255454 



777^9.9254646 

9*9253837 
9.^153028 
9-9*522;8 
9.9251408 

9.9150597 



9.9249^86 



9.924490 

9.9144092 

9.9*43277 

9.914246 J 

9.9141644 

9.9246827 



9.9240Q10 
9.9x39191 
9.9138373 
9-9237554 
9.923^734 



8469.673 
8468.116 
8466.579 
8465.030 

8463-481 
S461.9) 



8460.3^1 
8458.83c 
3457.17^ 
^455-72t 
8454.172 
8452.61b 



25.76 
25.78 
25.7S 
25.81 
25.81 

5.85 
25.85 
25.86 
15.86 
25.9c, 

2^.qc 



8449.50S 



8444.83 b 
S443-27S 



8441:72c 
8^0.16] 
8438.60C 
8437.039 

84;35-4-77 
8433«9'4 



8432.351 
84^0.787 
8429.222 
8^27.657 
8426.091 
8424.524 



8422.956 
8421.388 
84'i9.8i9 
8418.149 



84^6.679*^6;, 6 



108 



H'3-536 



I fee. 



25-70 
25.70 



25'73 
25-73 
15.76 



15.90 
^5-93 
5-93 
^5-95 
^5-95 
15.9^ 



*5*9i> 
^5.9^ 
26.01 

2j6.01 

26.0.3 
26.05 



26.05 
26.06 
2.6.08 
6.q8 
26.10 
26.11 



26.13 
26.13 
26.15 
26.16 



26k 1 8 



9.^148974|84^'.963* 
9.9248161 

9-9*47*349 
9.9446535 

9.92^45724 



2^220 
,26f2l 

8410.39026.2 I 

84^8.81620.2? 

8407,241 

8405.66 b 



»4C4*.09C 
840^.513 
8*300.936 

8399%j:5 

8397-778 

8396J99 



8^1^4.618 
8393.037 
8391^455 

8389.873 
8^8. i 9c 



9>99L359i4|8 386.706 ^5^ 



l^'Siric" 



N". Sine 



20.25 
26.25 
26^6 
26.28 
^6.28 
26.31 
26.31 
16.-. 1 



57 



D E G R & E S. 



M 



— r" — ^ 

5446j50,f. 



5453'7o7.>o: 
. S456-'45 
SJS4S8-5»3 
~ $46x.cr2c 



5463.456 
5465.89a 
5468.3*8 
547Q-761 
5473-X9* 
5475'63» 



L.!5i«c 



DiC 



9.7g6yp8^ 



9.736303> 
9.7364976 
9.7 3669 rt ; 
9^368859 
9-7 320799 
9'7S7*737 



M 

*4 
'5 
16 

>7 
18 

«9 
10 
21 

22 

»3 
24 



5478.066 "" 

5480^99 

5482.931 

5485«3»5 

5487-797 

5490^228 



»5 

26 

^7 
28 

»9 

30 



3» 

3* 
33 
34 
35 



37 
38 
39 
40 
41 
4» 



43 
44 
45 
46 

47 
48 



49 
50 
Si 
5» 
53 

at 
55 
56 
5 

1^ 



5492.659 
5495.090 

5497'5a9 
5499.950 
5502.379 
5504.807 



5507.236 
5509.663 
5512.091 
5514.518 
5516.944 

5S'9'370 



5521.795 9.7420803 



5524.220 
5526.645 

5529.069 2 

553M9» 
5S33'9'5 



5556.338 
5538.760 
5541.182 

5543-^3 ^ 
5546.024 

554<'444 



5^50.864 
55?3-»'«3 
5555'7oa 
5558.121 
5560.539 
556*-95^ 



5565-3^3 
5567.790 
5570.206 
5572-621 
5575.036 
5577-45' 



5579.865 
5582.279 
5584.692 
5587.105 
55'59-5^7 
559''9>9 



9-737467$ 
9.73766 II 

9.7378546 

9*73804^9 
9.7382412 

9-7384343 



iOk. 



32.40000 
31.40006 
32.36666 
32.35000 

3»-33333 
32.30000 



9.7386273 
9.7388201 
9.7390129 
9.7392055 
9.7393980 



32.30000 
! 32.26666 
' 32.25000 
32.21666 
32.21666 
3^'8333 



j3 pjb.g r ees. 
— ' ^ — ~ — ntts: 



Co-fecants 



N. DifF. 



1 0.2^3 89*1 2,183 60.7 8 5 



636^68118352, 
.S3r5024 18344 



ip.2^3r5024l 
iQ-^43^o8ai 
10,263 1x41 
10.1629201 
10.2627263 



I l«c. 



,. 565 

8344.354 

18336.152 

X8327.959 
18319.774 
'83"-599 



10.2625J25 
xb.a623589' 
io;262i454 
10.26X952X 
10.2617588 
10.2615-657 



32.16666 
3»-i3333 

3«-U333 

32.X0000 

32.083 13 
9-7I95904 j>.o6666 



9.7397827 

9-7399748 
9.74«i668 
9.7403587 
9.7405505 

9.7407421 



9.74x2710 
9.7424616 
9.7426520 
9.74^8423 
9-743>o3»5 



9*7409337 
9.741x251 
9.74x3*64 

9.7415075 
9.7416986 
9.7418895 



9.7432226 



9.7443606 
9.7445498 
r 9-7447390 
9.7449a8o 
9.7451x69 



9.74i;4943 
9.7456828 
9-74587" 
9.746059^ 
9.7462477 
9.7464358 



9-7466237 
9.7468115 
9.7469992 
9.7471868 
9-7473743 
19.7475617 



Go-fme$ 



10.2613727 
10^61x799 
10*260987 ' 
10,2*607945 
10.2606020 
10.2604096 



32.05000 
32.01666 

32.00000 

31-98333 
31.96666 

3i>9333 



3»-93333 
31.90000 
31.88333 
31.85000 
31.85000 
31.81666 



j;j;j^ 10.257919^181 10.052 



3« ^ . 
3»-78333 



3 1.70000 



9:1 9«3'-^3333 
'•it!II!!3X-6i666 
9-74-39817 ;i.6oooo 



31.56666 
3M3333 
3X-53333 
31.50000 

9^7453056 3»'4»333 

^ ft^A > 31^5000 



3X.45OOO 
31*41666 
31.40000 
31.38333 
31.36666 
3X^35000 



31.31666 
31.30000 
31.28333 
31.26666 
31.2500c 

^3333 
1 



"8303.43* 
18295.274 
18287.125 
1827^.985 
XS270.854 
18262.731 



137.0000 
136.8500 
136.7060 
136.5560 
136.4x66 
1 36.250c 



I3<6.ii66 
115.9666 
135.8x66 
135.6666 
135.5^66 
'35-3833 



N.D. 



494.076 



I fee. 



9-8125174 



6498.112 
6502.350 
6506^.90 
6510^631 

65»4-774 
6518.918 



68.93 

68.96 

69.00 ] 

69.01 

69.0 

69'.o' 



18254.6x7 
18246.512 »35.a333 
18238.416 > 3 5.0833 



653.-36o|$!-:i 
6535.511 
6539.663 
6543*817 



8230.328 
18222.249 
18214.179 



10.2602173 
10.2600252 
10.2598332 
10.25964 

10-2594495 
10.2592579 



10.2590^63 
io.»588749 
10.2586836 
X0.2 584925 
IQ.2583014 
io.258ito5 



10.2577200 
3J.7SOUI7 10.1573480 

iI*7?666"-*57'577 
?!'?!-!. 10-2569675 

10:2567774 
10.2565874 



10.1563976 
10^2562079 
xo.2560183 
10.3^558288 



10.25^56394 
10.255450a 
10.2552610 
10^2550720 
10,2348831 
10.2546944 



10.2545057 
10.2543172 
io»254i288 
10.2539405 
10.2537523 
X0.2 535642 



10.2533763 
10.2531885 
xo;253CCo8 
10.2528132 
to.2526257 
10.2524383 

T 



Sec 



18206.118 
18198.065 
18190.021 
8x81.985 
18173.958 
18165.940 



134.9333 
1 34.8000 
134.6500 

34-5000 



18157.930 
18149.929 
18141.937 
18133.953 
18125.977 
18118.01C 



18102.10Z 
18094.161 
18086.228 
18078.304 
18070.388 



18062.481 
18054.582 
18046.691 
X 8038.800 
18030.935 
1 8023.070 



18015.213 
18007.365 

i7999-5a4 
17991.693 
17983.869 

7976-054 



17968.247 
X 7960.449 
17952.658 
17944.876 
17937.102 
179^9-337 



17921.580 
17913,831 
17906.090 
17898.357 
17890.633 
17881.916 



N. Sec. 



6547.97a 
6552.129 
6556.287 
6560.447 
6564.609 
6568.772 



J 34.3500 
134.2166 
134.0666 

133.9333 

33-7833 

'33-6333 



6572^37 
6577.103 
6581.271 

6585-441 
6589.612 

6593-785 



133.5000 
133.3500 
133.2000 
133.0666 
132.9333 

'1^-7833 



132.6333 

132.5000 

132.3500 

1 32^.2 166 

132.0666 

'31-933 

131.7833 



151.3666 
131.2333 
131.0833 



129.2833 
129.1500 
129.0166 
128.8833 
128.733; 
128.6161 



Tan 



69.15 
69.18 
69.20 
69.23 



9.bX2793i 
9.8130704 
9.813346S 
9.8136231 
9.8138993 
9.814175 5 
9.8144516 
9.8x47277 
9.8x50036 



DiS" 



I fee. 



46 S335 

46-°666 

46-^5 
46.03333 

46'03S3 



46.0x666 
46.0x666 



9-8155554*^'-"^ 



9.8158311 



69.25 
69.18 
19.30 
69.33 



6597.960 
6602.1 36 



69.41 

69-43 
69.46 

69-50 
69.51 

69-55 



6606.3i3j9.60 

66ioiD2l9-6i 



6610^.92 
6614.673 
6618.856 



6623.040 7 
6627.225^-73 

J^'I'^So 
6635.601 ' •^ 

6639.792 

6643-984 ;: 



6648.178 
6652.373 



69.90 

131.6500 ^^ J j;j^^ 69.91 



6660.769 
6664*969 
6669.171 



6673.374 

130.6833 
130.5166 

130.4000 5^- - 
1 30.2500 — ^^ ' 



6681.786 
6685.995 
6690.205 



130.1166 
129.9666 
129.8500 
129.7000 



6698.630 
6702.845 
6707.061 
6711.280 
6715.500 



6723,944 
672X.169 
6732.396 
6736.624 
6740.854 
6745-085 



9.8194096 



69.65 
69.68 
69.71 



69 

69.80 

69.85 

9r86 



70.05 



70.10 
70.15 
70.16 
70.20 



70.21 
70.25 
70.26 
70.31 
70.33 
70.35 



70.38 
70.41 

70.45 
70.46 



45-98333 
45.950CO 



0.8161068 
9.816824 r/^50001 

9.8166580 «t3333t 
- ^ 45-9333311 



9.8172089*59 ^^ 
9.8174842 ^5-9?^^°" 



9-8177595 
9.8180347 
9.8183098 
9.8185849 



45-8833311 



45.88333 
45^6666 
45.85000 



?:S;8i5;^i5;|50co| 



?iiii34!:i:l?222 



9.8 96844 -.,^^3 
9.8199592*5 

9.8202338 Jj»^^^ 3 
9.8205084 *5 lZZZj\ 
9.820782915-76666 

z f — y 45-75000! ^ 



9.8229766^^^^^;. 

^9-9%l2i7o8i ^5-^5000* 
70.03 ^^ * ^ ^ 45-63333 



9-8243455 



1^1° 9.8248926 



9.8268053 



7^^^8289874 45-433 33 



CO'tengci 



:nt3 



45.8000c 







45.6OOC0' 



9.8»46.9»;^.6cocoP 



9.8254394 
9.8257127 



45.56666 
45.56666 
45.55000 



£^45.55000, 



4.5.5166(1 



-? L12-P 45.50COC 



|:KS; 45.466661 
1.8181696 4S-46646 

9.8*87149 4S-4SOOC 



56 D E G R E E S. 



33 



DEGREES. 



M Co-ungcnts. 



10.1874826 



10.1572061 
10.1869^96 
10.1866532 
10.1863769 
10.1861007 
10.1858245 



37 
38 
39 
40 
41 
4* 



43 
44 
45 
46 

47 
48 



49 
40 

51 



53 
SS 
55 
56 

57 

M 



10.18554S4 
io«i832723 
10.1849964 
10.1847205 
1 0.1-844446 
10^1^41689 



10.1838932 
10.1836x76 
10.1833420 
10.1830665 
10. 18279 I] 
10.1825158 



10.1822405 
10.1819653 
10.1 816902 
10.1814151 
10.1811401 
10*1808652 



10.1805904 
^0.1803156 
10.1K00408 
10.1797662. 
10.1794916 
10.1792171 



10. J 789426 
10.S7JS6683 
fo.1783940 
10.1781197 
10.1778455 
10.1775714 



10.1772974 
10.1770234 
10.1767495 
10. 17 64756 
10.1762019 
10.1759*8 



10.1756545 
10.1753809 
10.175 
10.1748340 
X 0.1 745606 

10.1742873 



10.1740140 
10.173740^ 
10.1734677 
52110.1731947 
to.1729217 
to. 1 726487 



10.17*3759 

10.1721031 
10.1718304 

10.1715577 

xo.i7i»85i 
fo.t7»oia6 



L I'ang, 



5398^50 



5388.84S 

5379-054 
5369.27c 

5359-494 
5349-7*7 
5339-9^9 



5330.219 
5320.479 
53x0.746 
5301.C23 
529X.308 
5281.602 



5271.904 
5262.215 

5*5a'535 
5242.863 
5233.200 
5**3-545 



52x3.899 
5204.26 1 
5x94.632 
5x8^.012 
5175.400 
5165^96 



5156.201 
5146.614 
5137.036 
5127.466 
5117.905 
5'<^g-35* 



5098.807 
50I9.271 

5079-743 
5070.224 
5060.7 1 3 
5051.210 



5041.716 
5032.229 
5022.'75i 
5013.282 
5003.821 
4994-3^7 



4984.923 

. , 4975-486 

1074114966*058 

4956.637 

4947.225 

4937- 8**1 



4928.426 
4919.039 
4909.659 
4900.288 
4890.925 
4881.570 



4872.223 
4S62.884 

4853-554 
4844.231 
4834.916 
4825.610 



N. Tan. 



N.DiflF 



iec. 



163.3666 
163,2333 
[63.0666 
162.9333 

162.7833 
162.6333 

[62.5000 

^62.3333 ; 

162.2166 

162.0500 

iCx.9166 

161.7666 



61.6333 
61.4833 

f''3"333 
6 X. 2000 
61.0500 
60.9166 



60.7666 
60.6333 
60.4833 
60,3333 
60.200c 
60.0666 



59.9x66 

59-7833 
59.6333 
59*'5oob 
59.350c 
59.2x66 



59.0833 

58.9333 
58.8000 
58.6500 
58.5^x66 
58-3833 



58-*333 
58.1x66 
57.9666 
57.8166 
57.6833 
^7.5666 



57.4000 
57.2833 

57-«333 
57.0166 
56.8666 
56.7166 



56.6000 
564500 

56.3333 
56.1833 
56.0500 
55-9'66 



55-7833 
55.6500 
55.5000 
55-3833 
55-»50« 
Ij.tooc 



N. Sec. N.D. L. Sec. 



925.886 
9928.142 
930.399 
;932.658 
19349x8 
937.181 



923.633 



T fee* 



939.446 
941.712 
943.980 
946.251 

948.5*3 
950-796 



953.072 
955-350 
957.629 
1959.911 
962.194 
964479 



966.767 
[969.056 
1971.346 
1973.639 

975-934 
978.230 



980.529 
982.829 
985.131 

987-435 
989.741 

99*-049 



994.359 
996.67 X 
1998.985 
2001.300 
2003.618 
*oo5.937 



2008.258 
20x0.582 
[20x2.907 
2015.234 
2017.563 
2019.894 



2022.226 
2024*561 
[2026.898 
2029.236 
2031.577 
'* 033-9'9 



2036.264 
[2038.610 
[2040.958 
[2043.308 
[2045.660 
[9048.014 



[2050.370 
[2052.728 
[2055.088 
2057.450 
2059.814 
2062.1 7 jf 



7.55 
7.60 
7.61 
7.65 
7.66 
7'7J! 

7.75 
7.76 
7.80 
7.85 

7.88 



10.0769842 
i5>.077o666 
X 010771491 
10.0772316 

gg|io.o773»4* 
10^0773068 



7-93 
7.96 
7.98 
8.03 
8.05 
8.08 



8.13 
8.X5 
8.16 
8.21 
8.25 
8.20 



831 
8.33 
9.36 

»4* 
8.43 
8.46 



8.50 

8.53 
8.56 
8.58 
8.63 
8.65 

8.68 

8.73 
8.75 
8.78 

8.8 X 
8.85 

8.86 

8.9 X 
8.95 
8.96 
9.0 X 
9-03 
9.08 
9.X0 
9.13 
9.16 
9.20 
9-*3 
9.26 
9.3c 

9-33 
9.36 

9-4C 



10.0764086 



1010764907 
10.07657,18 
10.0766550 
10.0767372 
10*0768x95 
10.076901}$ 



10.0774795 
10.0775623 
10.077645X 
10,0777279 
X0.07781C9 
10^07789 3 b 

10.0^79768 
10.07S0599 
10.078 x43c 
X0.0782262 
X0.0783094 
X0.078392 



10.078476c 
10.0785594 
X0.0786428 
X0.0787263 
X0.0788098 
1Q.0788934 



10.0789771 
10.0790607 
10.0791445 
10.0792283 
10.0793x22 
X6.0793961 



XO.0794800 
10.0795640 
10.0796481 
10.0797322 
10.0798164 
X 0.0799006 



10.D799S49 
10.0800692 
XO.0801536 
10.0802 3$ I 
10.0S03225 
X 0.080407 1 



X0.08049X7 
X0.0805763 
XO.0806610 
10.0807458 
X 0.0808 306 
X0.0809I55 



10.0810004 
10.0810854 
10.0811704 
10.08x2555 
10.0813406 
10^0814258 



Co iecancs. 



Difft . Co-iines. 



1 fee. 



13.68 
13.68 
13.70 



9.9235093 
9-9*34*7* 
9-9*33450 
9.9232628 



!^'jS-9»3i8o5 
*3'/* 0.9230082 
'3-7' ' ^ 



9.92293348374.009 



'3-73 

'3-73 9.9228509 
13-75 9.9127684 
3-75 9.9„6858 
*3-7» 9.9226032 
,3.7612^ ^ 



.3.78 
13.80 



9.9225205 
9.9224377 
xi.8o5-5"3549 
^o 9-9***7*' 
'3-;%.9*ai89X 

-* -J 0.022 io6a 



13.81 



9.9220232 



13.88 



13.SS 



'3-95 
14.93 



N.D.iMf 



9.923591418386.706 



«385.i2x 
8383,536 
S381.950 
8380.363 
<J378.775 
8377.187 



9.9230x58 



8375-598 



8356476 

8354.878 

8353.279 

-:o?V.9»x773» 8351.680 

c^ 9.9*16906 8350.080 



f ^3 9.9*19401 

;3-»5 9.94,8570 

'3-?5 9.91,7738 



9.92 16073 8348.479 



8372.418 
8370.827 
8369.236 
8367.643 



8366.050 
83644.56 
8362.862 
8361.266 
8359.670 
8358.074 



26*48 
26.5] 
26.51 
^6.51 
*6-55 



i! 

*6.55 47 
26.^6 46 
26.56 +5 
26.6c 44 
26.60 43 
26.60 

4« 

40 



9.921524c 
9.9*14406 



JJ346.877 
8345,275 
8343.672 
8342.068 



'l!oo9-9*'357* 
,^^,9-9*1*737 -- 
3-9' 9.91,, 902 8340.463 
9.9*"o66 8338.858 

i3:?3 b337.252 

8335.646 
8334.038 
8332430 
8330.822 
8329.212 



9.9210229 
9.9209393 
li4.96 5-5**'*555 
,lo6 9-9*077 '7 
;j-96 5.9,06878 

,y^o 9-9*06039 
— 9-9*05*00 

14.00 



9.9204360 



iloi 9-9*035*9 83*4.380 
Il'ol 9.9*0*678 8322.768 
xioi5-9*oi836«32i.i55 
1X.0I 9-9*00994 83 '9-54' 



2S 3 27.602 

83*599' 
8324.380 



■9.9200x5118317.92. 
9.9x993088316.312 
9.9198464183 14.696 



14.05 
14.05 

Ji'o8 9-9'976i9i83'3-o8o 
irc6 9-9'96775 83".463 
9-9'959*9'^309-^45 



14.X0 



14.10 
X4.XC 
X4.XX 
X4.X3 
14.13 
'4-15 

'4-'5 
X4.16 
X4.16 
14.1S 
14. X 8 
14.2c 



9.91950831^308.226 
8306.607 
8304.987 
8303.366 
8301.745 



9.9x94237 
9.919339c 
9.9192544 
9.9x91694 



9,91908458300.123 



9.91S9996 
9.9x89146 
9.9x88296 
9.9x87445 
9.9x86594 
9.9185742 



L, Sine 



82J98.50C 
8296.877 
S295.252 
8293.62^ 
8292.002 
8g9o-37A 
N. Sint 



1 lec 



2641 
26.41 
26.43 -. 

2645 ^ 

2646 55 
264654 

2648 



53 
5* 
5' 

5<* 
49 



26.63 
26.63 
26.65 
26.65 
26.66 
26.68 



26.70 
26.70 
26.71 
26.73 
26.75 
26.75 



39 
38 
37 
25 
3S 
34 
33 
3* 
3' 
32 

*9 

28 
27 
26 

*5 
*4 

*3 

22 

21 

26.86*0 

26.8b' '9 
xS 



'7 
16 

^5 
14 

'3 

12 

1 1 

10 



26.76 
26.76 
26.80 
26.80 
26.8c 
26.83 



26.83 

26.85 
26.85 



26.90 



26.90 
26.91 
26.93 
26.93 

26.95 
26.9b 



26.9^ 
26.9S 
27.CO 
27.01 
27.01 
27.03 



^7.05 
27.05 
27.08 
27.06 
27.ie 



7 
6 

1 

4 
3 
2 
I 
c 



56 DEGREES. 



34 DEGREES. 



MiN. Sibc 



015591.929 



5594.340 
5596.752 

45601.572 
5603*98 
5606.391 



'3 

x6 

iS 

»9 

20 



5623.239 
5625.645 
5628.049 

5^30«4.53 
5632.857 
5635*260 



5637.663 
5640.966 
5642.467 
5644.869 
5647.170 
5649.6^0 



»5 

26 
28 

^9 
3£ 

3» 

3* 
33 
34 
35 
36 



37 
38 

39 

40 

4« 

4» 



43 
44 
45 
46 

47 
48 



5608:798 
561 1.206 
56i).6m 
56x6.021 
56x8^2^ 
5620.834 



5652.07Q 
5654.469 
5656.868 
5659.267 
566X.665 
566'4.o62 



5666459 
5668.856 
567«.«52 
5673.648 
56/6.043 
5678.437 



5680.832 
56S3.215 
5685.619 
5688.01X 
5690.463 
569>-79S 



5695.;i87 
5697.577 
5699.968 
5702.357 
57^4-747 
S707-'36 



49 
50 
$» 

5* 
53 

54 

55 
56 
57 
58 
59 
6c 



5709-544 
5711.91* 
5714.299 
5716.686 
5719.073 
57^''4S? 
5723.S44 
5726.22^ 
5728.6i< 
5730.99^ 

5733-3« 

';73S»7^ 



9-747 S^' 7 



9.7477489 
9.7479360 
9.748x230 
9.7483099 
9.7484967 
9«74»6833 



9.7488698 
$.7490562 
$.7492425 
9.7494287 

$.7496 y4? 
9.7498007 



9.7499866 
9.750x723 
9-7503579 

9-.75054H 
9.7507»«7 
$.7509x40 



9.751099X 
$.75x2842 
$.7514691 
9.7516538 
9.7518385 
9.7520231 



L. Sine 



31.08335 
3X.06666 
3 1,05000 
JX.03333 
3X.OJ666 
>o-98333 



3Q.98333 
30.9500c 

30-93333 
30.91666 

J0.83333 
30-88333 



9.7522075 
9.7523919 
9.7525761 
$.7527602 

9.75»944i 
9.753x28b 



30.85000 
30.8500c 
30.8x666 
10.78333 
10-78333 
30.76666 



9.7535x18 

9-75349*54 
9.7536790 
$.7538624 

g.7540457 
9.7542288 



9-7544"9 
9-7545949 
9-7547777 
9.7549604 

9-755H31 
9-7553*5 



9.7555080 
9.7556902 

9-75587*4 
9.7560544 
9.7562364 
9.7564182 



9-75^5999 
9.7567815 
9.7569630 
9.7571444 

9.7573*56 
9.7575068 



9-7576878 
9.7578687 
9,7580495 
9.758*30^ 
9.75841C? 
9.758591':. 



Co-fmcs. 



Dift. 



I lee. 



3 i.aoooc 
3X.X8333 
3X.X6666 
3 X. 15000 

3^-«3333 
3 X.I 0000 



3^73333 
3P-73333 
30.70000 
30.68333 
3P.66666 
30.63333 



J0.63333 
30.60000 
30.60000 
30.56666 
30.55000 
30.5x666 



30.5x666 
30.50C00 
30.46666 

30.45000 



6 30-45ooof 
39.4x666 



30.40000 
30.36666 
30.36666 
30.33333 

30.33333 
30.30000 



30.^8333 
30.26666 
30.25000 
39-*3333 

3p.20000 

30.20000 



30.16666 
3c. 1 5000 

30.13333 

30.11666 

J0.200CC 

;c-oS33? 



Co-(ecants. 



0.25243S3 



0.25225 1 1 
0.2520646 
0.25 x877c 
0.2516901 
0.25x5633 



0.25x316^ X7<36.790 



0.251x302 
0.2509438 

o.*507575 
0.25057x3 
0.2503852 
0.2501993 



0.2500x34 
0.2498277 
0.2496421 
0.2494566 
0.1492713 
0.2490860 



0.2489009 
0.2487x58 
0.2485309 
0.2483462 
012481615 
0.2479769 



0.2477925 
0.247608X 
0.2474230 
0.2472398 
0.2470558 
0.2468726 



0.2466881 
0.2465046 
0.24632x6 
0.146x376 
W.145954J 
0.245771^ 



10.1455881 
0.1454051 



0.2450396 
0.1448569 
0.1446744 



17SS2.916 



7875.208 
17867.508 
17859.817 
17852.X33 

17344-457 



17819.X31 
17811.479 
178x3.836 
X 7806*101 
'7798.574 
17790-955 



»7783-344 
'7.775-74> 
17768.146 
X7766.559 
17751.980 
'7745.409 



'7737-845 
17730 *90 
17711.743 
177x5.104 
X7707.672 
r770Q.i49 



X7691.633 
17685.115 
17677.625 
'7670.X33 
X76$2..649 
^7655-^73 



X16.0666 
■115.9166 

^*5-7833 
1:^5.6500 
115.5333 

'*5-3833 



17647*704 
X 7640.244 
X7632..79X 

'7^*5-345 
X 761 7.908 
17610.478 



i7,6o3«057 
'7595.-64* 



0.145111317588.136 



1^7580.837 
»7573.-446 
17566.063 



0.1444910117558.687 
0.144^098 X755X.320 
1.144x176 17543-959 



0.2439456 



0.2437636 17529.161 



0.14358x8 



0.243400 x 
6.1432x85 
0.2430370 
0.2428556 



o-*4*493* 



0.1423122 
Q.2421313 
0.2419505 
JO.24 17698 
0.2415992 
Q.24r4d8- 



L.'Sec. 



1^536.607 



17521.924 



175'4.595 
X7507.273 

17499-958 
X 7491.6 51 



0.2426744 17485-35* 



17478.060 



'7470.776 

'7463-499 
17456.23c 
1744S.969 
17441.715 
17434.46^ 



.N.-:>«c. 



N. DifF 



X28.4666 

'*8.3333 
1*8.1833 
X ^8.06 6 6 
'*7-9333 

'*7'7833 



117.6500 

117.5333 
117.3833 
117.1500 
X27.XX66 
X26*9833 

X 16.8 500 
116.7 1'66 
126.5833 
X 16.4 500 

1^16.1833 



-^15.1666 

"5-'333 
xa^5.oooo 
X14.8666 



I14^.833 
114.3333 
Xi4«ix66 
X14.X000 
J 13.9 500 
1*3-8333 



J13.6833 
X13.5833 

1*3-4333 
X13.3166 

1*3-1833 
X 13.0 500 



N. 1 an 



6745-085 



6749-318 
67-53-553 
6757-79» 
6762.028 
6766.268 
6770.509 



6774.752 
6778.997 
6783.143 
6787.491 
6791-741 
6795-993 



6800.146 
6804.501 
6808.758 
68x3.016 
68x7.176 
g8*'-537 



6815.801 
6830.066 

6834-333 
6B38.601 
684^.871 
6847-143 



685 X .41 6 

6855.692 
6859.969 
6864.147 
6868.528 



'*4-7333 6871.510 
X 14.6000 ' 



6877*093 
6881.379 
6885.666 
6889.955 
6894^46 
6898.538 



6902.832 
6907. X28 
6^x1.415 
69x5*715 
6^20.026 
6914.32" 



122.9333 
111.7833 
X11.6833 

i*»-533J 
XII.4X66 
122.3000 



6918*633 
6931.939 
69^7.24 

694.1-557 
6945.868 
6950.x 8 X 



112. X 500 
X22.O333 
XIX.9X66 

1 21.783 3 

'*'-6soo^;j^;;j^ 



121.4000 
X2X.1833 
121.150C 
121.0166 
lie* 900c 
120.7833 



6954.496 
6958.8x3 
6963.131 
6967.451 
6971-773 



6980.422 
6984.749 

6^89.07 i; 
6993.40c 

6997-741 
7002.075 



I fee. 



9.8289^4 4 €c. > 



70.55 
70.58 
70.61 
70.63 
70.66 
70.68 



70-71 
70.75 
70.76 
70. Sx 
70.8 X 

70.86 



70.S8 
70.91 

70.95 
70.96 

7 J. 00 
71.01 



L. Ian 



9.8292599^ „ 
9.8295323 ♦5-41666,5 

9-8298147 ♦^'♦'''^'5 
9.8300769 «-4cccc,| 

9-830349* If ^st! 5 

9;83o6i^3+5-38333;s 
^-^ -45-3500C: 



9*8308934 
9.83Xi6J4*5-35occ.^ 

9-8314374 1;f"333|5i 
0.8'2i7OQ<3 *'5-333jS a 



9.8330679 «-*!"3 45 
9-8j33J94^****'"'44 

9.8336,09 *5-»s°"«:« 

9.«338»»3«.»S~*;4. 



9.834153^ :" "; - ^ k' 

i-'i;.8i:69l'.«-»'*''*i 



7^"l|^8iSgg*S..S-333' 



7I.ZO P "' . /^ 45.i6<.b 6;- 

,.!« 9-8560511 ♦J.' 0666., 

''•''9.8363"?«-'S*^=- 
9.8365919 45.'3333-,: 
9.8368636 ♦5-'3533,:, 



71.28 
71.30 



71.16 24i7i34^^|^„^^^|^^ 

7 '-45 

71.48 

71-5' 
'-53 



7'-33y3^r7l^\,iocoe 
9.837946^45-10000 

9.8382164 ♦5-^^333 
9.838486745-06666 
9.838757x45-05000 
— ■ ^^^ 45-06666 



71-56 
71. 60 
71.61 
,66 
71.68 
71.702 



7'.75 
71.76 
71. So 

71-83 
71.S5 
71.88 



9-8390*73,,^ 
9.8394975 45«03333 
9-8395676 45-03333 
9.839837745-01666 
9.8;oxo77 45.01666 
9.840377645-00000 
44-98333 



71.91 
71.95 
71.96 
7a.cc 
72.03 
72.06 



72.08 
72.11 
72.15 
72. ij. 

72.2c 



.C<v.tar*gcnt»*^ 



i/in. I 



9.8406475 

9.^40917444-98333 
9,841 i87x44-9»333 
9.8414569 44-9 500c 
9.841716544-96666 
9.841996144-93333 
44-93333 



9*8411657 

9.841535144-93333 

9.8418046 44-9000C 

98430739 44-9*666 

9.H3343*44.8«333 

9.8436ii544-«»333 

9.8;38f,744!?l331 



9.844156844-86666 
9.8444x9944-85000 
9.844688944-85000 
9-8449579 ^'2333? 
845226V 44-83333 
44-8lfiL664l 



55 



DEGREES. 



34 



DEGREES. 



jMj « »Co-tangems 



10.1707401 
ie.1704677 
10.1701953 
4|io.i^923i 
10.169650s 
10*1693787 



io,i7ioit6|i4&as.&io 



jo.i69io6t 

10.1688346 

10* 

10*1682907 

•10.1686189 

10.1677471 



1^856x6 1474*' 



10.1674754 14 

10.1672037 

10.1669321 

10.^666606 

io»i66389i 



ig 10.1661177 

19 10.1658464 
10.165575 
10.^653039 
10.1650327 
10.1647610 
10.1644906 



37 

■39 
40 
4» 
42 



43 
44 
45 
4^ 
47 
48 



10.1642196 
10.1639487 
10.1636779 
10.1634071 
10.1631364 
10.1628657 



0.1625951 
10.1623245 
J 0.1 620540 
10.1617^36 
ro.1615133 
10.161^429 



10.160^727 
9.1607025 
10.1604324 
10.1601623 
10.1598923 
10.1596224 



0.1593525 

0.1590826 

16.1588129 

10.158^431 

10.1582735 
io.i58db39 



IP.1 577343 
10.1574649 
10.1571954 
10.1569261 
10.1566568 
10.1 563875 



io«i.56ii83 
10.1558492 
10.1555801 
10.1553111 

10.1550421 



L. l'ang« 



148 16*31 J- 
14807.021 
14797.738 
14788.463 

H779-»97 
14769.93S 



14760.688 

i475»-44S 
210 
14732,583 
14723.764 
H 7i4'SS3 

705-350 
14696.155 
14686.967 
14677.788 
14668.616 
14659.452 



i465o»2(j6 
14641.147 
14632.007 
14622.874 
14613.749 
14604.4.32 



14595.5*2 
145S6.420 
*4577-3a6 
14^68.240 
14559.161 
145^0.090 



14541.027 
14531.971 
14522.923 
14513.883 
14504.S50 
14495.825 



14486.808 

>4477'798 
4468,796 
14459.&01 
14450.814 
14441.834 



14431.862 
14423.897 
14414.940 
14405.^1 

H397049 
14388.114 



14379.187 
14370.268 
14361.356 

«4i5*-45^ 
H343-554 
14334.664 



14316,906 
14308.039 
14299.178 
14290.3^6 
14281^.80 



N.Tan. 



N. QiftJ 



1 lec. 



154.9833 

'54-«333 
54.7166 

154.5833 
> 54.43 3 3 
154.3166 



154.166b 
1 54.0500 
153.9166 

« 53-7833 
153.6500 
^53-5'66 



»53-3833 
153.2500 

»53-»333 
152.9833 
15:^.8666 
^5^133 



152.^000 
» 5*^*33 
«5*-3-333 
152.2166 
152.0833 
15.1.9500 



151.8333 
151.7000 
151.5666 

»5'-4333 
151.3166 

'5'-'^33 



151.0500 
150.9333 
1 50*8000 
1 50.6666 
150.5500 
150.4166 



150.2833 
150.1^66 
150.0333 
149.9166 
149.7833 
149.6666 



H9-5333 
149^.166 
149,2833 
149.1500 
149.0333 
148.9166 



148.7833 
148.6500 

»+8.5333 
148.4166 
148.2833 
148.1666 



148.0500 
147.9166 
147.7833 
147.6833 
147-5333 
'47-4353 



.N..5CC, N.P* L. Sc6. 



2064.547 
2066,917 
L2o69.a8S 
2071.662 
2074.037 
2076.415 



2062.179 



2078.794 
2081.475 
2083.559 
20A5.944 
2088.331 
2090.720 



2093.111 
2095.505 
2097.900 
2100.297 
2io;2.696 
2105.097 



2107.500 
2109.905 
2112.312 
2114.721 
2117.132 
^"9-545 



2121.960 

2124.377 
2126.795 

2129r9l6 

2131.631 

21 



134.064 ^0. 



9*^4, 



2136.491 
2138, 
2141.351 
2143.784 

214^.218 



2151.094 

»»53-535 
2155.978 
2158.423 
2160.870 
2163.319 



[2165.770 
2168.923 
2170.678 

a»73-»3$ 
2175.594 
2178.0 



2180.518 
2182.983 
2185.450 
2i87'.9i9 
2190.390^ 



^.864 4 



2195.339 
2197.816 

2i00.29^ 
2202.777 
2205.260 
2207.746 



1 f«c. 



39-4^ 
39.50 

39-5' 
39.56 
39.58 
39.63 



39.6s 
39.68 

39.73 
39-75 
39.78 
39.81 



39.86 

39.88 
39.91 

39.95 
39.98 
40.01 



40.05 

40.08 

40.11 
40.15 
40.18 
40.21 



40.25 
40.28 
40.30 
40.3 

•3 
41 



940. 



40.45 

0.48 

4?.5' 
40.55 

40.56 
40.61 



40.6.5 
40.68 
40.71 
40.75 
40.78 
40.81 



40.S5 
40.88 
40.91 

40.95 
40.98 
01 



5541 



4lt95 
41,08 
41.11 

4I-.IS 
1.18 
1.23 



41.25 
4i.aS 
4».33 
4«.35 
4».3« 



0.0814258 



0.0815110 

0*0815963 

O110816817 

0.081767 

0.0818525 

0.0819380 



0.0820236 
0.0821092 
0.0821949 
0.0822806 
0.0823664 
0.0824522 



0.0825381 
0.0826240 
o.o8i7ioo 
0.082)960 
0.0828821 
0.0829683 



0.0830545 
0.0831407 
0.0832270 
0.0833134 
0.0833998 
0.0834863 



14.26 
.14.26 
14*28 
14.28 
J4.30 
'4.30 

M.3» 
14.31 
'4-33 
H-33 
»4-35 
14.36 



0.0*835728 
0.0836554 
0.083746] 
0.0838327 
0.0S39195 
0.0J40063 



0.084093-1 
0.084T800 
0.0S42670 
0.0843^40 
o'.ctS444i 1 
0.0845282 



0.0846154 

0.08470^6 

0.0847899 

0.0848772 

0.0! 

0.0850521 



84^'64:6 '4-55 
14.56 

^4.5« 



0.0851396 
0.0852271 
0.0853148 
0.0854024 
0.0854901 
0.0855779 



0.P856658 

o.o8575;36 

0.0858416 

o.o'85929 

o'.686ol^6 

0.0861057 



Co-fecants' 



0.08619*^9 
b;o86282i 
9,6863704 
o,6«645'87 
0.986547^, 
io.p8663J5 



Di& 



I fee. 



14.20 
14.21 
14.23 

14.23 

'4.i3 
14.25 



9.9^-84890 
9.9184037 
9.9l83i83[8285493 
9.91.82329 

9.9181475 
9.9180620 



9.91^9764 
9.9178908 
9.9178051 

9.9177194 
9.91 

9175478 



9.9174619 
9.9173760 
9.917*900 
9-9 17*040 
9.9171179 
9-9170317 



14.36 
14.36 
14.38 

1440 
14-fo 
14.41 



14.41 

14-43 
J4.45 
14.41 
14.46 
'4.46 
14.46 

M-48 
14.50 
14.50 
14.51 
'4-51 



"^4*53 
«4-55 



«4.5? 

14:61 
14. 60 
14.61 
14,63 



14-659, 
14-63 
^^14*66 
14.66 
14.66 
14.68 



14^70 

14-71 
14.71 

■4-75 



Co-fines 



N.D. 



9.9185742 



8*90.376 



828^.749 
8287.121 



8283.864 
S282.234 
8^80.603 



8278.972 
8277.340 
8275.70S 
8274.074 
76336 8»7».44o 
8270.806 



8269.170 
8267.534 
8^65.897 
8264.260 
8262.622 
8260^983 



9.9169455 
9*9168593 

9-9167730 
9.9166866 
9.9166002 
9.9I>5137 



8259.343 
8257.703 
8256.062 
8254^420 
8252*778 
8251^135 



9.9164272 
9.9163406 
9.9162539 
9.9161673 
9.9160805 
9-9U9937 



8249.491 

8247.847 
8246.202 
8244.556 
^^242.909 
8241.262 



9-91 . 
9.9158200 
9-9 > 57330 
9.9156460 

9-9155589 
9'547J^ 



9.915384618 

9.91 

9.9152101 

9*9151228 

9:91^9354 

9-9^9479 



9.^148604 

9-91477*9 , 
9.9146852 82 
9.9145976 f» '4-811 
9.9145^99];* 
.9144221 



9-914334* 
914*464 
9.9.141 
9.914070- 
9.9^398^4 
9-9ti 



584? 



131243 



9.9138661 

14-709.9137479 

9^9^36296 

9-9*354>3 
9-9«34530 



L. Sine 



27. 
*7' 
*7- 
*7- . 
*7.*3 49 
*7-*3 48 



1 27.26 47 
27.26 ^6 
27.*8 45 
27.28 44 
27.3043 
*7-3i4* 



590691^*39.614 
8237.965 
8236.316 
8134.666 
8233<oi5 
8*3'-364 



5i974p|^*J.059 
4206.405 
8224.751 
8213.996 
8221.440 



8219.784 

8218.127 

16.469 



. >i'i5a 
8211.492 



^269.832 
8169.17 
^206.509 
^^8^04.846 
^03.183 
8101.519 



$199,854 
8198.18s 
8196.523 
8194.^56 
S493.t89 
9^336458191-5*0 



N. Sine 



ifec. 



*7 
27.13 

*7.«3 
27.15 
27.16 
27.18 



53 
5* 
51 

50 



.*7.33 
*7.33 
*7.35 
27.36 
27.36 
*7-38 



27.4035 
27.40 34 



2741 
*7-43 
<7.4S 
*7.45 



27.46 
27.48 
27.48 
27.50 
17.51 
*7.5' 



1^7.53 
*7-5S 
27.56 
27.56 
27.J8 19 
27.60 fg 

16 
6j»5 

»3 

12 . 



27*60 
17.61 

*7' -. 
*7'63 

27.65 
•7.66 



^7.66 

27.68 

27.7c 

»7.7 

^7.71 

S7V73 

*7.75 
*7.75 
27.76 
27.78 
3L7.78 
27.81 



60 

59 
58 
57 

5^ 
55 
54 



41 
40 

39 
38 
37 
36 



33 
3» 
3> 

30 

*9 
28 

*7 
26- 

*5 
*4 . 



II 
16 

9 

.8 

•7 

4 
'3 

!* 
I 
o 



55 D B G R E E S. 



35 DEGR 



Mr>*. iintv^u 



j: 5766.700 
14 5769-076 

ic577i-45» 

16 5773-?a7 

17 5776.202 
19I577M76 



^ 5735'764k . 
1 $738-147 
s 5740-5*9 

3 S74»-9» 

4 5745-*9» 

5 5747-67» 

6 5750-053 



7 575»-43» 
g 5754-8" 
9 5757-i90^ 
Id 5759-56S 6s 
tj 5761.946 "^ 

IT 5764-3*3 



Jl 



19 5780.9SO 

ao 57«3-3*3 

21 5785-696 

22 5788-069 

23 5790-440 
^ 5792.812 

2l5795->83 
26 5797-553 
275799-9*3 
sS 5802.292 
29 5804.661 
,0 5S07.030 

31 5809.397 
3» 5811-765 
3j 5814.132 
34 5816.498 
3^ 58x8.864 



•~ 9,763067 2 
9.7632447 



3658*12^30 
5^58*3-5951-* 



38 58*5-959 

39 58*8.3*3 

40 5830.687 

41 5833-050 
A2 5835-41* 

43 5837.774 
^^ 5840.136 

584*.497 
5844.857 

47i847.*i7 
a8 5849-5:^7 

49 5851-936 

50 5854-*94 

51 5^56-65* 

52 5859-010 

53 5861.367 
5458632*4 
(. 5866.080 

56 5868^35 

57 5870.790 

58 5873-*45 

59 5875-499 
605877-853 



9.7587717 30.06666 
9.7589519 ^ 



9.7593121 
9.7594920- g 

9-7596718 *?'?!lll 



19.95000 



9.7598515 

9.76003 U jA.^„,, 

9-7602106 ^^;53333 

9-7603899 ,;.i8 3 



Sine 



9.7585913 



30.03333 
30.03333 
30.00000 



29.96666 



9.7609274 
9.7611063 
» 9.7612851 

ON 9.7614638 
9.7616424 
9.7618208 



29.85000 
29*81666 
29.80000 
29.78000 
29.76666 



*9-73333 



9.761999* j^.„333 
9.7621775 ^'^^^^ 



29.71666 
29.68333 



9.7623556 

'' J JJ 19.65000 



29<6i666 
19.60000 






9.7641311 



2276li849'5'*5"3 
t;»-!!tt«T!»9-48333 






9.7i5i9ii 
9.7653674'*^ 



'•'!" 'I»9-3«J33 
S*76i89S7*'-"°~ 



I9.7664*»9»»i466« 
a9.76«598S,;.,«666 

l9.766949>:j:tJ2|i 
'7^7'*44 29.20000 



9.767*996^ . 

r?«&*»-'"33 

9.7679989 ,,.,,4 J J 

9i<!l735»;.,oooo 



Co fines 



9-7685**3 29.05000 
9-7686966 ,5.0^000 
9.7688707 4,01666 

9.769044849.0,666 
9.7692187 29.98333 



"WT 



I I'ec. 



Co iecants. 



: 0.24 14087 



0.2412283 
[0.2410481 
1 0.2408679 
[ 0.2406879 
[0.2405680 
[0.2403282 



[0.240x485 
0.2399689 
10.2397894 
[0.2396x01 
[0.2394308 
[0.2392517 



[0.2390726 
[ 0.2388937 
0.2387149 
io.2385362 
0.2383576 
[ 0.238 1792 



[0.2 3 80008 
[O.2378225 

[0.2376444 
0.2374663 
[O.2372884 
10.2371x06 

10.2369329 
[O.236755J 
[O.2365778 
[O.2364OO4 
[O.23622IX 
[0.2360460 



[O.2358689 

:o»23 56920 
[O.2355151 
[O.2353384 
[0.235x6x8 
0. 2349853 



[ 0.2348089 
0.2346326 

[O.2344564 
[a23428o3 
io.23'4io43 
ro.2339285 



'o.»3375*7 
[0.233577X 
0.23340x5 
:o.233226x 
0**330508 
io. 2328756 



[0.2 327004 

to.*3*5*54 
[0.2323506 
[ 0.2321758 
0.232001 X 
0.23x8265 
[0.2316520 
0.23x4777 

0.2313034 
[0.23x1293 
[0.2309552 
[^23078x3 



L. 5ec. 



7340.941 
7333-798 
7326.663 

73»9.535 
7312.414 

7305-301 



7434^68 



7427.229 
74x9.997 
7412.773 
7405-556 
7398-347 
739114s 



7383-951 
7376.764 

7369.585 
7362.4x3 

7355.*48 

7348.09' 



7298.X95 
729X.096 
7284.005 

7269.844 

7262.774 



7*55-7X2 
7248.657 
7241.609 
7*34.568 

7**7.534 
7210.508 



72x3.489 
7206.477 
[7x99.472 
7x92.475 
7185.4S4 
7178-50X 



7171-5*5 
7x64.556 

7157.594 
7150-639 
[7143.691 

136-750 



7x29.817 
[7x22.890 
7115.970 
7x09.058 
7102.152 
709S-*54 



7088,362 

708X.478 
7074.601 
17067.730 
7060.867 
7054.010 



7047.x 60 
7040.318 

7033-48* 
7026.653 
70x9.831 
[70x3.0x6 



N.Scc. 



EES. 

N. D'tf. N.Tan.lN.b. L.Tan.' Diff. 



1 lec. 



[jto.6500 
20.5333 
20^.000 
20.2833 

20.X500 

*o-_0333 



7006.41 X 

70x0.749 

70x5.089 

70x9.430 

7023.773 
7028.1x8 



1 9.9000 

19.7833 

19.6500 

19-5333 
X 9.4 1 66 

i9-*833 



7032.464 
7036.813 
7041.X63 

7045.515 
7049.869 

7Q54'**4 



19.1666 
X9.0500 
X8.9166 
X 8.8000 
X 8.68 3 3 
X8.5500 



7058.58X 
7062.940 
7067.30 X 
707X.664 
7076.028 
7.080.395 



18*4333 
X8.3166 
18.1833 
18.0666 
17.9500 
17-8333 



7084.763 
7J089.133 
7093.504 
7097.878 
7102.253 
7x06.630 



X 7.7000 

17.5833 

17.4666 

17.3500 

i7.*333 
X 7.x 000 



16.9833 
16.8666 
16.7500 
x6.6x66 
X6.5X66 
16.3833 



16.2666 
[ 16.1500 
[X6.0333 
X5.9166 
15.8000 
156833 



15.5500 
15.4500 

15.3333 
X 5.2000 
X5.X000 
X4.9666 



X4.8666 

14-7333 
14.6166 
X4.5X66 
14.3833 
14**833 



14. 1 66 6 
14.0333 
13.9333 
X3.8166 
1 3.700c 
13-5533 



7002.075 



7XXX.009 
7115-390 
7119.77* 
71*4-157 
71*8-543 
7i3*'93i 
7x37.320 
714X.712 
7146.X06 
7X50.50X 
7154.898 
7i59-*97 



7163.698 
7168.100 

7i7*-505 
7X76.91X 
7181.3x9 
7185-7*9 



7x90.141 

7194-554 
7198.970 
7203.387 
7207.806 
7212.227 



72x6.650 

7221.075 

7225.502 

7229.930 

7*34-36 

7*38.793 



7243.227 
7247.663 
7252.XOX 
7256.540 
.7260.982 
7*65.4*5 



ilec. 



a.26 

2.30 
*.33 
*-35 
2.38 
2.41 



9.8454956 
9.8457644 
9.8460332 
9.84630x8 

9.8465705 
9.8468390 



2^.3 
248 
2.50 
2.53 
Z.56 
^8 

2.61 
2.65 
2.6» 
2.71 

*.73 
2.78 

2.80 
2.83 
2.85 
2.90 
2.91 
115 

3.03 
3.08 
3.10 
3.13 



9.8471075 
9-8473760 
9.8476444 

9-84791*7 
9.848x8x0 
9.8484492 



9.8487174 
9.8489855 

9-849*536 
9.8495216 
9.8497896 
9.850057 

9.8503253 

9.8505931 
9.8508608 
9.851x285 
9.8513961 
9-8516637 



3-15 
3*20 

3.*3 
3-»5 
3.*8 
3.3 



3-35 
3.36 

3-41 
3.43 
3-46 
3-50 

3-53 

3-55 
3.60 
3.61 
3.65 
3.68 



3.71 

3.75 
3.78 
3.80 
3.8^ 
3.86 
3.90 

3-93 
3.96 

4.98 
4.03 



9.8452268 



44.80000 
44.8000c 
44.80000 
44.76666 
44-78333 
44-750 ^0 



44-75000 
44.75000 

44-7333 
44«7x666 
44-7x666 
44.70000 



44.70000 

44-68333 
44.68333 
44-66666 
44*66666 
44-65000 1?) 
4il 

39; 
3^ 



n^^ 



^5^041*1 
9.85219^ 

9.S 524661 

9-^5*7335 
9.8530008 
9.8532680 



44-63333 
44.63333 
44.61666 
44-61666 
44«6oooo 
(I4.60000 



9-851535* 
9.8538023 
9.8540694 

9.8543365 
9.8546034 
9.8548704 



9-855137* 

9.8554041 

9.8556708 

9.855937 

9.8562042 

9.85647or 



9.8567374 
9.8570039 
9.8572704 
9.8575368 
9.857803X 
9.8580694 



9.8583357 
9.8586019 
9.8588680 
9.8591341 
9.8594002 
9.8596661 



9.8599321 
9.8601980 
9.8604638 

9.8607296 
9.8609954 
9.86126x0 



Co-tangcms. 



t ICC. 



3-^ 

5' 

55 

5^ 
5? 
5- 

46{ 

45| 
44; 



58333 
44-58333 
44.56666 
44.56666 
44.55000 
44-53333 



44-53333 
44.51666 
44.51666 
44.51666 
44-^8333 
44.5OQ00 



44.46666 
44-48333 

: 444^5000 

° 44-46666 

S 44-43 3 33 

44-43333 



44-43333 
44.41666 
44.41666 
44.400C0 
44-38333 
44-38333 



44.38333 
44.36666 
44.35000 
44.35000 
44.35000 
44.31666 



44-33333 
44.31666 
44.30000 
44.3000c 
44.30000 
44.26666 



6c 



5 
34 
55 
3* 
3J 
3f 

2? 

27 

•2e 

*3 
22 
21 

2C 
19 

17 

16 

15 
14 
15 
XI 

IX 

xo 
o 

8 



5 
4 
3 

2 
1 
c 

M 



54* 



DEGREES.-- 



3j D£(5R£fiS. 



M 



J9 



-5 
26 

i7 
2S 

*9 

3£ 

3» 

3^ 

33 
34 

35 
36 

37 
3S 
39 
40 
4' 

ii 
43 

44 
45 
46 

47 
48 

49 
40 

5' 
5* 
53 
54 



55 
56 

57 
5^ 
59 
6c 

M 



v.u-ungents. 



io.t5477tZj 



40.1545044 
0.1542356 
0.153966S 
0.1536982 
0.1534295 
0.1531610 



0.1528925 
0.1526240 
0.1513556 
0.1520873 
0.1518190 
0.1515508 



0.1512826 
0.1510x45 

0.1507464 
0.1504784 
0.1502104 
0.1499425 



0.1496747 
0.1494069 
0.149 1 392 
0.1488715 
0.1486039 
0.1483361 



0.1480686 
0.14780x3 
0.1475339 
0.1472665 
0.1469992 
0.1467320 



0,146^6^ 
0.1461977 
0.1459306 
0.1456635 
0.1453966 
0.14U296 



0.144862^ 
0.1445959 
0.1443292 
0.1440624 

0.1437958 
o^ 

0.1429961 
0.1427296 
0.1424632 
0.1421969 
0.1419306 



0.1416643 
0.1413981 
0.141x32c 
0.1408659 
0.1405998 
0-H03339 



0.1400679 
0.13980K' 
0.1395362 
0.1392704 
o. 1 390046 
0.1 387 ^cc 



L i'an 



L 



4281.480 



4272.642 
4263.811 
4254.988 
4246.171 
4237.362 
4228.561 



4219.7&6 
4210.979 
4202.200 
4193.427 
4184.662 
4'7S'9'J4 



4167.153 
4158.409 
4149.673 
4140.943 
4132.221 
4123.506 



N.Diff 



1 iec. 



147.3000 
147.1833 
147.050c 
146.9500 
146.8166 
146.6831 



146.5833 
146.4500 
146.3166 
146.2166 
146.0833 
145.9666 



4114.799 
4106.098 
4097.405 
4088.718 
4080.039 
4071^367 



4062.702 
4054.044 
4045.393 
4036.C49 
4028.^13 
4019.4)^1 



145.8500 

'45-7333 
145.6000 
145.5000 
145*3666 
145.2500 



145.1165 
145.0166 
144.8833 

144-7833 
144.6500 

'44-53^^ 



4010.860 
4002.24*^ 
3993.636 
3985.034 
3976.440 
3967-852 



3959-a7i 
3950.698 
3942.131 

3933-571 
3925.019 

39'6.47^ 



3907-934 
3899.401 
3890.870 
3882.35S 
3873.S47 



3856.844 

3848-353 
3839.865 

3831-39- 
3321.922 

38'4-4S- 



3806.00 

3797-55' 
3789.10 
3720.672 
3772.24^ 
3763-8K 
N. Tan. 



144.4160 
144.3000 
144.1833 
144.0666 

'43-9333 
143.8311 



N.Scc. N.D. L. Sec. 



143.7166 
»43'5S33 
'43-4833 
143.3666 

'43-a333 
'43-'3'^^ 



143.0000 
142.9000 
142.7833 
142.6666 
'4i-5333 
'4^-4333 
X42.3166 
142.2x6*6 
142.0833 
141.9666 
141.85CQ 
141.750: 



'4'-6333 
141. 5166 
1 4 1. 400c 
141.2833 
J4i.i66t) 
141.066^^ 



140.950^ 
14J.8333 
140.7160 
140.6000 
1 40. 500c 
J40.3S1': 



2207.746 



2210.233 
2212.723 
2215.215 
2217.708 
22ZO.204 
2222.702 



2225.202 
2227.703 
2230.207 
2232.713 
2235.222 
^^37-7^^ 



2240.244 
2242.758 
2245.274 
2247.793 
^250.313 
2252.836 



41.66 
41.68 

4'.73 
41.76 
41.78 
41.83 



2255.36 

2257.887 

2260.416 

2262.947 

2265.480 

2268.015 



2270.55* 
2273.091 
2275.633 
2278.17b 
2280.722 
2283.269 



I itc 



4'.45 
41.50 

4'. 53 
41-55 
41.60 
41.63 



41.86 
41.90 

4'-93 
41.98 
42.00 
42.05 



42.08 
42.10 
42.15 
42.18 
42.21 
42.25 



2285.819 
2288.371 
2290.924 



42.2S 
42.31 
42.36 
42.38 
4^-43 
4M-S 



42.50 
41-53 

2293.430 ^*'55 

2296.039 

1298.599 



1301.161 

2303.725 

2306.292 
2308.861 
2311.43 

2314.004 



42.60 

42.65 

42.6 



2316.579 
2319.156 

2321.736 

2324.31 

2326.90 
2329.4S6 

2332.074 
2334.664 

2337.2sfc 

1339.85. 
2>',2.44e 
2345.0.M 



42.70 

41.73 

42.78 

: 42.81 

%2.85 
42.S6 



2347.04; 
2350.24.' 
2352.85.2 

13S5-45S* 
/'2353.0G1; 
i2'56o.6So 



42.91 
42.95 

43.0c 
4. .01 
43-05 
43.! 



1-3', 
43.i( 

43.2c 

43-1: 

.It 

43-1- 



43-j'» 

43.35 

4i.4 
43-4S 
43-S 



^o {>CHn 



0.0866355 



0.086724c 
0.0868x25 
0.08690x1 
0.0869898 
0.0870785 
0.0871672 



0.0872560 
0.0873449 
0.0874338 
0.0875228 
C.0876118 
0.0877009 



0.0877901 
0.C878793 
0.0879685 
0.0880578 
0.0881472 
0.0882366 



0.0S8326J 
0.0884156 
0.0885052 
0.0885949 
0.0S86845 
0.0887741 



0.0888641 
0.0889540 
0.0890439 
0.0891339 
0.0892239 
0.0893140 



0.0894041 
0.0894943 
0.0895845 
0.0896749 
0.0897652 
0.0898556 



C.0899461 
0.090C366 
0.0901272 
0.C902179 
0.0903085 
0.0903993 



0.C90490 

0.090581C 

0.0906719 

0.0907629 

0.090853c 

0.09004^0 



0*0910301 
0.0911273 
0.C91Z1S6 
0.0913099 
0.0914011 
0.0914^2 



0.091 5841 

C.0916757 
0.091T073 
0.091858^ 
0.0919506 
C.C920424 



DifF. 



X irC 



4.75 

4-75 
4.76 

4.78 
4.78 
4.78 

4.81 
4.S1 

4-83 
4.83 
4.S5 



4.8 b 

4-86 
4*86 
4.88 
4.90 
4.90 



9.9122099 
9.9121207 
9.9120315 
9.9119422 
9.9118528 
9-9"7634 



4.91 
4.91 
4-93 
4-95 
4-93 
4-96 
4.96 
4.98 
4.98 
5.00 
5.00 
5.01 



9.9116739 
9.9115844 
9.9114948 
9.911405' 
9.9113155 
9.9112257 



5.03 
5.03 
5.06 
5.05 
5.06 



5.08 
5.08 
5.10 
5.11 

5.10 
11} 



5-13 
5-'5 
5-'5 
5.16 
5.16 
118 
5.18 
5.20 
5.21 
5.21 
5.21 
5-15 



5-13 
5.2C 
5.26 
5.26 
3.2S 
5.30 



Co-iines. 



9.9x33645 



9.9132760 
9.9131875 
9.9130989 
9.9130102 
9.9129215 
9.9128325 



9.9127440 
9.9126551 
9.9125662 
9.9124772 
9.9123882 
9.9122991 



8169.772 
8168.094 
8166.416 
8x64.736 
8163.056 
8161.376 



8159.695 
8x58.0x3 
8156.330 
8x54.647 
8152.963 
8151.278 



9.9111359 
9.9110460 
9.9X0956X 
9.910866X 
9.9107761 
9.9x06860 



8149.593 
8147.906 
8x46.220 
8x44.532 
8x42.844 
8x41.155 



9.9x05959 

9.9105057 
9.9x04x55 
9.9103251 
9.9102348 
9.9101444 



9.9000539 
9.9099634 
9.9098728 
9.9097821 
9.9096915 
9.9096007 



9.9095099 
9.9094190 
9-9093181 
9.9092371 
9.9091461 
9.90905^0 



9.9089630 
9.908S727 
9.9087814 
i). 9086901 
t). 9085988 
9. 90S 5073 



9.9084159 
.;.9o837.43 
9.9082327 
9.908141 1 
9.9080494 
9.9079576 

L. Sine 



8X9X.520 



8'x89.852 

8188.182 

8186.512 

8184.84 

^183.169 

8181.497 



8179.824 
8178.151 
8176.476 
8 174.80 1 
8173.125 
8171-449 



17-95 
27.96 
27.96 
2S.00 
28.00 
28.0c 



28.01 
28.03 
28.05 
28.05 
28.06 
28.08 



8139.466 
8137.775 
8136.084 
8134.393 
8132.701 
8131.008 



8129.314 
8127.620 
8125,925 
8124.229 
8122*532 
8120.S35 



8x19.137 
8117.439 
8115.740 
8114.040 
S112.339 
81 10.638 



$108,930 
S107.234 
31C5.530 
J3.826 
8102.122 
8100.416 



8098.7 ic 
SC97.C04 
8095.290 
8093.5*8 
8091.870 
8090.17 c 



WUM 



1 lec. 



60 



i7.8o 
27.83 
27.83 
27.85 
27.86 
27.86 



27.S8 
27.S8 
27.91 
27.91 
27.93 
*7-93 



28.08 
28.11 
28.10 
28.13 
28.X3 
28.15 



59 
58 
57 
56 
55 
54 

53 
51 
51 
50 
49 

47 
46 

45 
44 
43 
42 

41 

40 

39 
38 

37 

l£ 
35 
34 
33 
32 

31 

30 



28.15*9 

28.X8 

28.18 

28.18 

28.2c 

28.21 



28 

17 
26 

*5 
24 



28.23 
28.23 
28.25 
28.26 
28.2S 
28.28 



8 

28.3c 
28.31 
28.33 
28.35 
28.35 



28.36 
28.36 
28.4c 
28.4c 
28.40 
28.4; 



N. Mnej' 



18.43 
28.43 
28.46 
28.46 
28.48 
28.48 



13 
22 
21 
20 

'9 
18 

'7 
16 

'5 

14 
'3 
.12 

X 

10 

9 

8 

7 
6 



3 

2 
I 
o 

M 
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TOT 



M. Sine 



5»77853 



g:i> 



iC9-7^'^7 



5830UA06 
5882.558 
5884.910 
5887.26* 
583^613 
5891.964 



5894.314 
5896.663 
5^9.012 
590X.361 

590V7€>9 



35908.404 
4.15910.75a 

6I5««5'44» 
759i7-;«7 
5910.1^2 



8 

9 

o 
I 

1 
3 

f 

51593^530 

65938.S71 

.7 5941.21 1 

.8 5943-550 
95Hs-««9 
;Qi5948-»*S 



5912-^76 
5924.819 
5927.163 
5929.505 

$93««47 

5934^189 



7i 5 j> 50.566 



595»-904 
5955*4" 

5957.577 
59 59-9' 3 

5962.249 



9.7693925 
9.7695662 
9.7697398 
9.7699134 

9.77«>«^ 
9.7702601 



9-770433* 
9,7706063 

9-7797793 
9.7709522 



Sine 



9.7712976 



9.7714702 

9.7716416 

o 9.7718150 

1 9.7719872 

•^9.77*1593 



Diff. 



I lee. 



28.96666 
28.95000 
28.95333 
18.93333 
28.90000 
*>-^333 



28.85000 
28.85000 
28.83333 

l9.77i.M9:!-55t« 



»g'7^333 



28.76666 
*«-73333 
*8.73333 
28.70000 



9.77*5033 
9.7726751 

o 9.7728468 

5; 9,7730185 
9.7731900 
9-7733614 

""9-77353*7 

9:7737039 

9-7738749 

^ 9-7740459 

•^ 9.7742168 

57743876 

9-774if583 



Co-fecaacs. 



10.23078131 



17013^)16 



10.2306075 
10.2304338 
10.2302602 
10.2300866 
10.2299132 
10.2297199 



17006.208 
16999.40: 
16902.612 
16995.825 
6979.044 
16972.271 



J 0.2295668 16965.504 



10.2293937 
10.2292207 
10.2290478 
10.2188751 
10.2187024 



10.2285198 
10.2183574 
10.2281850 
10.2280128 
10.2278407 
X0.2276686 



28.65000 
28.63333 
28.61666 
18.61666 
28:58333 
28.56666 



5964.584 -"9.7755801 



& 



5966.918 
5969,252 
S97».5«6 ^ 
S972-9»9 

5976-* S 



597«-5«3 
5980.915 
5983.246 

5985-577 
5987.906 
5990.236 



5992.565 
5994.893 
5997.22 J 

5999-549 
6001.876 
6004.202 



6006.528 
6008.S54 
6011.179 
6013.503 
6015.827 
6018.150 



9-7757501 
9-7759*99 
9.7760897 
9.7762593 
9.7764289 



28.55000 

*8-533i3 
28.50000 
28.50000 
18.48333 
28.46666 



9.7747288 
9.7748993 
9.7750697 
9-775*399 
9.7754*0' 



9.7765983 
9.7767676 
9.7769369 
9.777106c 
9.777*750 
9-7774439 



9.7776128 
9.7777815 
9.7779501 
9.7781286 
9.7781870 
9-7784553 



9.7786235 
9.77879 
9.7789596 
9.779x275 

9-779*953 
9-7794630 



Lo- fines. 



28.45000 
28.4x666 
28.41666 

o^ 10.2240303 
28.40000 ^^i ^ 



18.36666 
28.36666 



28.33333 

*8-33333 
28. 30Q00 
28.30000 
2^.26666 
28.26666 



28.23333 
2S.21666 
28.21666 
»8.i8333 
z8.x6666 
28. 1 5000 



28.15000 
28.11666 
28.10C00 
28.08333 
18.06666 
18.05000 



28.03333 
28.01666 
28.00000 
27.98333 
27.96666 
27.95000 



10.2274967 
10.2273249 
10.227x532 
10.22698x5 
10.2168x00 
xo.i266';86 



10.2264673 
10.2262961 
10.2261251 
10.2259541 
10.2257S32 
10.2256124 



10.2254417 
X0.2151712 
10.225x007 



X0.124760X 
10.2145899 



10.2244199 
X0.2242499 
10.2240801 
X0.2239X03 
10.2237407 
10.2235711 



10.2234017 

10.2232324 

10.223063 

10.222S940 

10.2227250 

10.2225561 



10.2223872 
10.2222185 
10.2220499 
10.2218814 
10.2217130 
10.2215447 



16958.744 
16951-990 
16945144 
16938-504 

'693'-77' 



16925.045 
1691S.326 
16911.613 
i690^..9o7 
16S98.208 
16891.516 



N. Diff.|N. Tap 



I Itc. 



1 1 3.4666 

113.3500 

113.2500 
II3.II66 
II3.0I66 
1X2.8S33 



112.7833 

1X2.6666 
112.5666 
112.4333 
1x2.3333 
X12.2166 



X6884.830 

16S78.15 

16871.479 

16864.814 

16858.155 

16851.503 



16844.857 
16838.219 
16831.586 
16824.961 
16818.342 
16811.730 



16805.124 
16798.525 
16791.933 
16785.347 
16778.768 
16772.X95 



16765.629 
16759.070 
16752.517 
16745.970 
16739.430 
16732.897 



16726.370 
16719.850 
16713.336 
16706.828 
16700.328 
16693.833 



10.2213765 
10.2212084 
10.2210404 

10.2208725 
io.22«7C47 
10.2205370 



L. Sec. 



16687.345 
16680.864 
16674.389 
16667.920 
16661.45S 
16655.002 



16648.553 
16642*1 lO 
16635.673 
16629.243 
16622.819 
1 66 16*40 X 



N. Sec. 



IX 2. 1000 
111.9833 
111.8833 
111.7666 
111.6500 
'".5333 



"»-4333 
111.3166 
X 11.2000 
111.0833 
1x0.9833 
110.866b 



7265.425 



7269.871 
7274^318 
7278.767 
7283.218 
7287.671 
7292.125 



7296.582 

7301.041 
7305.501 



7309.963 74.3(, 

7314.418 

7318.894 



7323.362 
7327.832 
733*- 303 
7336-777 
734i.»53 
734^.7^0 



74.46,9.8647105 

H50 9-8649755 

9,8652404 

9.8655053 

9^657702 



7350.210 
7354-691 



7359-'74 74.71 



110.7666 
110.6333 
110.5500 
1 10.4166 
110.3166 
1 10.2000 



1 00. 1 000 
109.9833 
109.8666 
109.7666 
109.6500 
IC9.5500 



109.4333 
109.3166 
109.2166 
109.1x66 
1.09.0000 
108.8833 



7449.*46 

7453-770 



^08.7833 
108.6666 
108.5666 
108.4666 
108.3333 
108.2500 



108.1333 
10840166 
107.9166 
107.8166 
107.7600 
107.U900 



107.4833 
107.3833 
107.2833 
107.1666 
107.0666 
106.9666 



7363.660 
7368.X47 
737*-636 



7377.1*7 



738X.620 74.88 

7386.115 

7390.611 

7395-"o 

7399-611 



7404.113 
7408.618 

74»3'«*4 
7417.633 
7422.143 
7426.655 



743»->7o 
7435.686 
7440. 1 04 



7444-7*475.33 



7458.296 
7462.824 



747X.886 



7476.4*0 75.56 



7480.956 



7485.494 
7490.033 
7494-575 
7499- "9 
7503.665 
7508.112 



75i*.762 

75I7-3M 
7521.867 
7526.423 
7530.981 
7535-541 



74.x 09-86x5167 
9.8617913 
9*862057^ 
9.8623233 
9.8625887 



74.11 

74-15 
74.18 

74-* 1 

74-* 3 



74.28 
74-3" 
74.33 



74-41 
74-43 



9-8631x95 
9.8633848 
9.8636500 
9.8639152 
9.8641803 
9-8644454 



74.51 
74.56 
74.60 
74.61 



9.8660 3 5< 



74.66 



9.8662997 



74.689.8665644 



74.76 
74.78 
/4.81 



9.8668291 
9.8670937 
9.8673583 
9.8676228 



74.85 



74.91 
74.93 
74.98 
75-01 



9.8678873 
9.8681917 
9.8684160 
9.8686804 
9.8689446 



75-03 
75.0a 
75.10 

75-«5 
75.16 
75-*o 



75-*5 
75.26 



75-40 

75-43 
75.46 



7467-354 75.50 9>873'668 
9.8734302 
9.8736937 
9-8739571 



75-53 



75-6c 



75-63 
75-65 

75.70 

75-73 
75-76 



75.8-3 
75.86 

75-88 
75-93 
75-96 



o 1 ec. 



1.8628 « 



i5oco;j 
44.*5o^j 
44*3333 q 
44-*333;l- 



44.1833 

44-i666b 

44.15001 

44.1500C 

44.1500c 

44-13333 



11666,7 
44.11666 t 
44-11666^ 
44«ioocc ; 

44.ICOCC.; 
44.083351: 



9.8694731 
9-8697371 
9.8700013 
9.8702653 
9.8705293 
9.8707933 



9.8710571 
9.8713110 



75.309-8715848 



9.8718486 



75-369.87*11*3 



9.8723760 



9.8726396 
9.8729032 



9-874**04 
9.8744838 
9.8747470 
9.8750102 
9-875*734 



43-8833:., 
43-90OCC 
43.86666 
43-8666t) 



CoUangcnW. 



9.8757996 
9.8760617 
9.8763157 
9.8765886 
9,8768515 
9.8771144^- 



Dm. 



44.*8333ij 
44.26666.. 



44.*3333-i 
44-* 1666'., 
44.100CC jj 
44.20CCC :, 
44-18333^ 
44.18333- 



44.08333! 
44.06660 
44-0 50CC 
44.06666 



9.869iS89^^3333 
Z — Z 2 44.05000 



44-03333 
44-oi66t 
44.01666 
44.000CC 
44. 000c c 
44-ooocc 



43-9&335I 
43-96bt.C, 
43.96666 
43.96666 
43-95o<^c 
43^95oc.c 



43-9333 3 
43.9333: 
43.93333 
43-9*^ 00c 
43-9i66e 
43 -900c 



43.8500c, 
43-8500CI 

43.8333:! 
43.8i66cj 
43.8i6fct| 
43 -516661 
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Ml 



Co-tangents 



7 
8 

9 
10 

XI 

12 



«3 
14] 

>S 
16 

x8 

"9 
20 

21 
22 
23] 

241 



»5 
26 

a? 
z% 

»9 
30 



3" 

3» 
33 
34 
35 
36 



37 
38 
39 
40 ] 

42 



43 
44 
45^ 
46 

47 



49 

51 

53 
54 



55 
56 
57 
58 
59 
60 



qS7^9o| '3763'8i9 



384733 
382077 
3794:22 
376767 
374" 3 
37H59 



368805 
366152 
363500 
360848 
358*97 
355546 



35*895 
350H-5 
347596 
344947 
342298 

339650 



337003 
J34356 
331709 
3*9063 
326417 
3*377* 



321127 
318483 
315840 
313196 
310554 
3079 I' 



305269 
302628 
299987 

*97347 
294707 
292067 



289428 
286790 
284152 
281514 
278877 
276240 



273604 



268332 
265698 
263063 
260429 



2 13 



25516; 
*5»53o 
249898 
247266 
244635 



242004 

*S9373 

13674 

134>M 

23x485 

228856 



L. Tang. 



^3755-403 
13746.994 
13738.591 

i373o-»9S 
13721.806 
13713.423 



13705.047 
13696.678 
13688.315 

»3679-959 
13671.61C 

13663.267 



13654-93 » 
13646.602 
13638.279 
13629.963 
13621.653 
«36i3-35o 



X3605.054 
13596.764 
13588.48] 
J 3580.204 

"357I-934 
13563.670 



J3555-4I3 

1 3 547^,1 62 
X353S.918 
13530.680 
13522.449 
13514.224 



13506.006 

» 3497-794 
13489.5S9 
13481.390 

13473-198 
13465.011 



13456.832 
13448.658 
13440.492 
13432.331 

134*4.177 
13416.029 



13407.888 

27^6a|i 3199-753 
1339X.624 
13383.502, 
13375-386 
13367.276 



57796 13359-17* 
335^-075 
13342.984 
13334.900 
1332(7.822 
13318.750 



13310.684 
13302.624 

1 3*94-57 » 
132S6.524 
13278.483 
13270.448 



iN. Tao. 



N. Diff 



r 40.2666 
[40.1500 
[40.0500 

'49-9333 
139.8166 
39-7'66 



[39.6000 
.4833 

-3833 
.2666 
.1500 
.050c 



3«'933. 
38.8166 
38.7166 
38.6000 
38.5000 
38-3833 



38.2666 
38.1666 
38.0500 
37.9500 
37-8333 
37-7333 



37.6166 
37.5166 
37.4000 
37.3000 
37.1833 
37-0833 



36.9666 
36.8666 
36.7500 
36.650c 
36-5333 
36-450^ 



36.3166 
36.2333 
3 6.1 000 
36.0166 
35.9000 
35'8ooo 



35.6833 
35-5833 
35-4833 
35.366c 
35.2666 
35.1666 



35.0666 
34.950c 
54.850c 

34-7333 

34-633 

34-5333 



34-43 3 S 
34-333S 
34.2166 

34.116C 
34.0x66 
33'9i66 



N. Sec. ,N.D 



12360.6SC 



[2363.293 
12365.90." 
12368.526 
1237X.146 
12373.768 
12376.393 



I fee. 



4>55 

43.60 

43-6J 
43.66 

43-70 
43-75 



12379.019 



43-76 



1*381-64743.80 



12384.27S 
12386.911 



43.85 
43.88 



1*389-54643.92 

12J92.1 83 43.^^ 



12394.823 44.00 

12397.464 

12400.10s 



44-ox 
44.06 



1*402.75444.10 



12405.402 
12408.052 



44-13 
44.16 



12410.704 
12413.359 
12416.016 
124^8.675 
12421.336 
1*4*3-999 



12426.665 

12429.333 
X2432.003 
12434.675 

1*437-349 
12440.026 



44.20 

44-*5 
44.28 

44-31 

44.35 
44-38 



44.43 
44-^8 
44.50 

44-53 
44*56 
4^.61 



i*44»-704 44.63 



12445.385 
12448.069 



1*450.75444-75 



12453.442 
12456.131 



2458.823 44.86 
1*461.51844.91 
12464.2x444.93 
X2466.913 



44-98 
12469.6x445,01 



12472.3x7 



12475.022 



45.08 
I2477-7SO 45.13 



12480.440 
12483.152 
12485.866 
12488.583 



12491.302 

12494-023 
12496.746 

12499.471 
12502.199 
12504.929 



12507.661 
12510.396 
12513.133 



12515.87245.65 
45.68 



125x8.613 
12521.357 



10.0926862 
10.0927784 
10.0928707 
10.0929630 
10.0930554 
10.0931478 



10.0932403 
10.0933329 
10.0934255 
10.0935x81 
10.0936X08 
10.0937036 



44*^* 
44-73 



44-80 
44.81 



45-P^ 



45.x 6 
45.20 

45-a3 
45.28 



45-31 
45-35 
45.38 
45-41 
45-46 
45-50 



45-53 
45.58 
45.61 



-L. Sec. 



10,0920424 



10.092x342 
10.0922260 
10.0923180 
0.0924099 
10.0925020 
10.0925941 



15.30 

15.30 

5-33 

5-31 

'5-35 

S-35 



'5-35 

15.36 

15-38 
15.38 

15-40 

5-40 



15-41 
15-43 

15-43 



15-439.9063892 



10.0937964 
10.0938893 
10.0939823 
10.0940753 
X0.094X683 
10.0942614 



5-45 

15-46 



15-46 
15-48 

J 5-50 9.9059247 
9-9058317 



10.0943546 
10.0944478 
10.0945411 
XO.0946344 
10.0947278 
10.094^213 



15.50 

15.50 

5-51 



10.0949148 
10.0950084 
X 0.09 5 1020 
10.095x957 
10.0952894 
X 0.09 5 38 3 



10.0954770 

X 0.095 5709 
X 0.09 5 6 649 
16.0957589 
X0.095853C 
0.0959471 



X 0.09 6041 3 
X0.0961356 
10.0962299 
10.0963243 
10.0964187 
10.0965x32 



1Q.096607 

X0.0967023 

10.0967969 

10.09689x6 

10.0969864 

10.0970812 



Diff' 



lice. 



9.9078658 
9.9077740 

9.9076820 
9.9075901 
9.9074980 



9.9074059 8079.899 



9.9073138 



9.90722x6 8076.470 



9.9071293 
9.9070370 
9.9069446 
9.90^8522 



9.9067597 8067.885 
9.9066671 8066.166 



9.9065745 8064.446 



9.9064819 



9.9062964 8059.283 



9.9062036 
9.906 II07 
9.9060177 



9.9057386 8048.938 ^.76 36 



15.61 
X5.61 

15-63 



15.63 

15-65 
15.66 
15.66 
15.68 
15.68 



15-70 
15.71 
15.71 

15-73 
15-73 
15-75 



Cafe 



10.097x761 
10.0972711 
10.0973661 
10.0974611 
10.0975562 
1 10.0976514 



15-75 
15.76 
15.76 
15-78 
15.8c 
15.8c 



Co-fines 



»i.B. 



9.9079576I8090.I70 



8078.X85 ig,5(, 53 



8074-754 18.60 
8073.038 »8.^o 
8071.321 J18.61 
8069.603 18,63 



8062.72618.6644 

806X.005 18.6843 



8057.560 18.71 
8o55-*37 28.71 
8054.113 28.73 
8052.389 X8.73 
8050.66428.75 



9.90564548047.211 



15-53 
15-53 
15-55 

15-55 
15.56 
15.58 

^5'6o^.^^_^^^_ 

!?'5! 9-9048043 



9-9055522 

9.9054589 
9.9053656 

9.90 J2 722 

9.9o5>787 
9.9<^50^5; 



9.9045*30 
9.9044291 

^•9043351 
9.9042411 
9.904x470 
9.9040529 



9.90305S7 
9.9038644 
9-9037701 
9.9036757 



9.9034868 



9-90339*3 
9.9032977 
9.903203] 
9.903x084 



9.902.9188 



recants 



15.81 
15.83 
15.83 
15.85 
15.86 



8088.460 ^8.50 
8086.749 »8.5i 
8085.037 j8.^ 
8083.325 18.53 5^ 
8081.612 28.55 55 



*8>55 



28.63 
28.6546 



28.66 



28.70 42 



8036.838 X8.S5 
9.904991618035.107 28.85 
9.90489808033.37528.86 

8031.64228.88 
9.9047106 8029.909 28.88 
9.9046168 8028.175 28.9c 



*fec 



M 

6^ 



28.583: 



45 



28.78 



8045.484 28.78 
8043.756 28.80 
8042.028 28.80 32 
8o40.»99 28.81 
8038.569 28.8^ 



8026^4028.91 
8024.705 28,91 
8022.969 ^8.93 
8021.232 28.95 
80x9.495 28.9s 19 

80X7.756 28.Qb. 18 



54 



8016.01S 
8014.27S 
8012.53S 
8010.797 



9.9035813 8009.056 



8007.314 



28.96 
^.co 

2r9.0O 

^9.01 
^9.01 

29:03 



S005.57I 
8003.S27 
Soo2.oSj 
8000.3 3I 



9.90301367998-593 



7996-847 



9.9028239 
9.9027289 
9-90*6339 
9.9025389 
9.9024438 
9.9023486 



L. bine 



7995.1C0 

7993-3 5i 
7991.604 
7989.855 
7988.105 
7986.35s 



N. biiw 



19-05 

z9.o(/ 
^^9.06 

ag.oa. 
29.1c 

29.11 

19.1 

19.1 

29.15 

29.16 

29.16 



53 D £ G R £ £ S. 
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MN 



6018.150 if, 9.7794630 

1 6020.473 
a 60S2.795 
3 6025.117 



. . ?. 9-7799655 
46027.4390*; 9.7801 32Ji 



6029.760 
6032.080 



6034.400 — 
6036.719 
6039.038 
icj 6041.356 

6043.674 
6045-991 



6048.308 
6050.624 
6052.940 

6055.255 
6057.570 
6059.884 



6062.198 
6064.51 X 

6066.824 
6069.136 

- 6071.447 

*4 6073.758 



"SIneg: 



6076.069 
6078.379 
6080.689 
6082.998 
6085.306 
6087.614 



6089.922 
6092.229 
._ 6094,535 
34 ^96,841 
6099,147 
6101.452 



6|03.75() 
6106.060 
6108.363 
6110.666 
6x12.969 
6x15.270 



43 6iX7.«72 
446x19.873 
6x22.173 
6124.473 
6126.772 
6129.071 



6131,369 

6x33.666 

, 6135.964 . 

52 6138.260 00 

53 6x40.556 

54 6142.852 



556145.X47 
S6 6147.442 
.. 6149.736 
58 615Z.029 o<> 

596154.322 " 

6c G I 56.61 



9.7796306 10.2Z03694 

7799655 ^;.^oooo'°-"^°^*«: 
27.88333 
27.86660 
27.85000 



9.7803000 
9.7804671 



9.7806341 
9.7808010 
9.7809677 
9.78x1344 
9.7S130XO 
9.7814675 



. Sine 



9.7816339 
9.7818002 
9.7819664 
9.7821324 
9.7822984 
9.7824643 



9.7826301 
9.7827958 
9.7829614 
9.7831268 
9.7832921 
9-7834575 



9.7836227 
9.7837878 
9.7839528 
9.7S41177 
9.7842824 
9.7844471 



9.7846117 
9.7847762 
9.7849406 
9.7851049 
9.785269J 
9-7^5433^ 



9.7855972 
9.7857611 
9.7859249 
9.7860886 
9.7862522 
9.7864x57 



9.7865791 
9.7867424 

;:; 9.7869056 
9.7870687 
9.7872317 
9.7S75946 



9-7875574 

9,7877202 

9.787882^ 

9.7880453 

9.788207 

9.788370 



9.788532:; 

9.7886944 '7-0333 
9.788856 ""^''''' 



9.7890184 
9.7891802 
9.789342c 



Co<i fines. 



iJitf, 



1 I'tc. 



27.S3333 
27.81666 
17-78333 
»7-78333 
27.76666 
27.75000 



17.73333 
27.71666 
27.70000 
27.'66666 
27.66666 
27.65000 



27.63333 
27.61666 
27.60000 
27.56666 
27.56666 
27.55000 



27-53333 
27.5x666 
27.50000 

27-48333 
27.45000 
27.4500c 



27-43333 
27.41666 
-7.40000 
27.38333 
27.36666 
27.35000 



27-33333 
27.31666 
47.30000 

27-28333 
17.26666 
27.25000 



27.23333 
27.21666 



16.98333 
26.96666 
26.96666 



Co fecaots. 



N. Dtt. 



10.2205370 



0.2200345 
10.2198672 
10.219700c 
10.219^329 



10.2193659 
10.2191990 
10.2190323 
10.21:^8656 
10.21S6990 
10.2.185325 



10.2x8366^ 
10.218,1998 
10.2180336 
10.2178676 
10.2177016 
10.2175357 



10.2173699 
10.2x72042 
10.2170386 
10.2168732 
X0.2167078 
10.2165425 



10.2163773 
10.2162122 
10.2160472 
10.2158823 
10.2157x76 
10^2155529 



X0.2X53883 
X0.2152238 
10.2x50594 
10.214895X 
10.2147309 
10.214566S 



10.2144028 
10.2142389 
10.2140751 
10.2139x14 
10.2137478 
10.21^5843 



10.2x34209 

10.2x32576 

10.2x30044 
27.20000 ' 
' ^ 10.212931 

^cUJ 10.2127685 

27.I666C i ^ 

' 10.1x26054 

17.15000 ^ 



10.2x24426 

27-13333 10.2X22705' 

^7-'3333,o.2i2xx72 
27.10000,^^,^ ^ 

^^•o1li^-"7923 
^^ZZZl 10.21x6290 

27.06666 ^^' 



10.2X14677 
10.2X13056 
10.2111435 



27.oi66< 

;7.oi66C ,0.21098^6 
10.2108x98 
10.210658c 



L. bee. 



6616.401 



6609.990 
6603.586 
6597.187 
6590.795 
6584.409 
6578.030 



6571.657 
6565.290 
6558.929 
6552.575 
6546.227 
6539.885 



6533-550 
[6527.221 
6520.898 
6514.581 
6508.270 
6501.966 



6495.668 
6489.376 
6483.090 
6476.&11 
6470.537 
6464.27c 



[6458.0C9 
6451.75s 
6445.506 
6439.263 
6433.027 
6426.796 



6420.57 

6414.35.; 

6408.142 

6401.936 

6395-736 

63S9.542 



6383.355 
6377.173 
637C.997 
6364.82^ 
6358.664 
6352.507 



6346.355 
6340.21c 
63i4.07c 
6327.937 
6321.809 
6315.68^ 



6291.261 



6273.00^ 
[6266.929 
6260.86 
6254.790 



N.lan. 



1 tec. 



06.8500 
06.7333 
106.6500 
106.5333 
106.4333 
106.3166 



7540.102 
7544.666 
7549-232 
7553-799 
7558.369 

7562-94' 



106.2166 
106.1x66 
106.0166 
105.9000 
105.8000 
105.7000 



105.5833 
105.4833 
105.3833 
105.2833 
105.1833 
105.0666 



7535-54' 



76.10 



7567-51 

7572.09c 

7^76.668 

758i.2Ad 

7585.829 

7590.413 



7594-999 
7599-587 
7604.177 
7608.769 
7613.363 
7617.959 



104.9666 
104.8666 



104.7666 
104.6500 
104.5666 

IC4.45C0I 



7622.557 
7627.157 
7631.759 
7636.363 
, 7640.969 
J7645-577 



IC4.35CO 
104.2500 
104.1333 
104.0500 

'03-9333 
103.8500 



7650.188 
7654.800 
7659.4x4 
7664.03 X 
7668.649 
7673.2';'0 



'03.7333 



,7677.893 



103.7333''' -- 
'03-^333 7^^J'j;7 
103.5^^7687.144 



3-5333 
103.4666 

103-3333 
103.2333 



7691.773 
769^.404 
7701.037 



N.t>. L. Ian. 



Htc. 9.877x144 



76.01 



9.8773772 



76:06 9-S776400 



9.8779027 



7°° 9.8781654 
Ig 6 9-8784»8. 
:r! Ss786907 



9.8789533 



76.10 9-879478* 
'5:- 9-8797407 

^,^f 9.880003 X .. 

^^'1^ 9.8802654 ♦^•7533S; 

76.40 L«- i?43.7ibb&p 



76.43 
76.46 
76.50 



9.8805277 
9.8807900 
9.8810522 



!a. 9-88.8386 

9.8821007 
9.8823627 
9.8826246 
9.8828866 
9.883X484 
9.8834X03 



76.63 
76.66 
76.70 

76.73 
76.76 
76.80 



76.85 
76.86 
76.90 
76.95 
76.96 

77'Oi 



43.6833;* 

43.66606:, 

43.65CCCJI 
43.6666fcj: 

;4i-6333S: 
• 43^5 coc - 



9.8836721 
9.883933845.6353: 
9.8841956 4:»-6iter 



9.8844572 

9.8847189 
9.8849805 



77.0«; 9.8852420 



^5":i.88;765o|43.5^S.; 
77-" 9.8860264^" '^'^ 



103.1166:7705.672 
103.0333 7710.309 
02.9 |77 '4-948 
^7719-589 
7724-233 
772^.87^ 



77;j5^.S86287S 
^L: 9-8865492 



102 8166 
1C2.7333 
I02.bib6 



102.5333 
Z02.4166 
102.3333 
102.2166 
102.1333 
» 02.0 1 06 



6309,572 
6303.462 '°*-?333 

6297.359 '""''^Hl 
i.,:/. :z: 101.7x66 



10X.6333 



6285.169 '°' 
6279.o8^^*'5333 



1014333 



3333 
101.2333 
101.1333 

62;8;;;; 101.0333];-^:-; 

A«T- izt 'C0.9333 --- « ' 

100.8 coo 
N. Sec. ^ 



7733-526 
7738.176 
7742.827 
7747-481 
7752.137 
7756.795 



9.8^68105 
77.289-8^70718 
77 3i9-S^7333o 
7? 1 9.887594* 
77.40 9-^»78554 
77 4o^88m65 



',1.^55 
'<j.ii8 
'■.?32 
■ VV48 
; 117 
^4 788 



7789.46c 

7794.135 
7798.812 

7703.492 



7712.856 



77.46 9-^883775 
77 4 9.8886386 
775^9.8888996 
77 ,9.8891605 
77.609-8894214 
77.63 9-8896823 



77.66 9-8899432 



77.719-8902040 
77.7, 9-8904647 
77.76 9.8907254 
777^9.8909861 

77.859^912468 



;r8*6 9-8915074 

77.91 9-8917679 
78.L 9.8920285 
78.Q0 9.8922890 
78.01 9-8925494 
' ' 9.8928098 



Co- tangents. 



Dm. 



1 Icc. 



43.£goc 
43.8COCC 

43-7^3:i 
43.783:; 
43-7SS3; 
4.3.7666c 



i 



43.766tij: 
43-75^-^: 

43.7333 ?!' 

43.750CC 



43-7i6fcbi^ 
43.716661: 
43.7ccc:j; 
43.700CC1'' 

43.68333I; 
43-6833:!' 



43-6333-; 
43.6CCCC 
43.6i66e 
43.6c:c: 



43-5^] 



45-5^i3- 

43.56t6- 
43.56CC. 
43-s666t. 



43.5 5<-oc . 

43.550CC 

43-53333': 

43-53533I1 

43.53333 

43.51606- 



43.500^0 . 
43.51666 . 
43.5000^ : 
43-4833-,: 
43-4S333 1 
43.48333: 



9.8904647 4 3-4 6 cbt 



43.45000 

43-45oocl 

43-4500C 
43.4500*^1 



43-433331 
43.41666 

43.43333 
43.41666 
4 3. 4c 00c 
43.4C00C 



p PEGREE5. 



iVi 



I 

3 

4 

5 

_6 

7 
9 

lO 
X 1 
12 

'3 

M 
15 
i6 

'7 
ll 

'9 

zo 

21 

^3 

1± 
^5 

26 

27 
28 
^9 
30 

31 

32 
33 

34 
35 
l£ 
37 
38 

39 
40 

41 

42 

43 
44 
45 
46 
47 
48 

49 
50 
5« 
5^ 
53 
54 

55 
56 
S7 
S8 

59 
60 
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Co-cangents. | N Diff. 



0.1228856 



0.1226228 
0.1223600 
0.1220973 
0.1218346 
0.1215719 
0,1213093 



0.1210467 
0.J207S42 
0.1205218 
0.1202593 
0.1 199969 
0.1197346 



0.1 194723 
o. 1192 100 
0.1189478 
0.1186856 
o.iil'4235 
0.11S1614 



c.ii7«993 
0.1176373 
0.1173754 
0.1 171 134 
0.1168516 
0.1165897 



0.1163279 
0.1 160662 
0.1158044 
0.1155428 
0.115281X 
0.1150195 



0.1147580 
0.1 144965 
0.1142350 
0.X139736 
U.1137122 
0.1 1 34508 



C.1131895 
0.1 129282 
0.112667c 
0.112405S 
0.1121446 
0.1118835 



0.1116225 
0.1113614 
0.1 II 1004 
0.1108395 
0.1105786 
0.1 1 05 177 



0.110056s 
0.1097960 
0.1095353 
0.1092746 
0.1090139 
0.1087532 



0.1084926 
0.1082321 
0.1079715 
0.1077110 
0.1074506 
0.1071902 



3270.448 



3262.420 
3254.397 
3246.381 
3238.371 
3230.36& 
3^^^-37o 



3aM-379 
3206.393 
3198.414 
3190.441 
3182.474 
3 '74-n3 



3166.559 
315S.610 
3150.66S 

3«4*-73 

3134.80 
3126.876 



3118.958 
3111.046 
3103.14c 
3095.239 
3087.345 
307945 



3071.575 
3o63.69<, 
3055.828 
3047.964 
3040.106 
3032^254 



3024.407 
3016.567 
3008.733 
3000.904 
2993.081 
2985.265 



1977454 
2969.649 
2961. S50 

2954.057 
2946.270 
293S.488 



2930.713 

2922.94 

2915.179 

2907.421 

2899.669 

2891.92: 



2884.182 
2876.447 
2868.718 
2860.995 
2853.277 
2845.566 



2837.860 
2830.160 
2822.465 
2814.776 
2807.094 
*799-4'6 



U'iang. N Tan. 




2.5666 
2.4833 
2.3666 
2.2833 
2.1666 
»'0^33 



1.9666 
1.8666 
1.7666 
1.6833 
1.5666 
1.4666 



1.3666 
1.2666 
1.1833 
1.0666 
0.9666 
0.8666 



0.7833 
0.6660 
0.5666 
0.4833 
0.3833 
0.2666 



0.1833 
0.0833 
29.9833 
29.8833 
29.7833 
29.70CO 



19.5833 
29.5000 
29.4000 
2913000 
29.2000 
29.1166 



29.0000 
28.9166 
28.8166 
88.7166 
28.6333 
28.5166 



28.3333 
28.2500 
28,1500 
28.0333 
27.9666 



N. Sec. 



i5i''3S7 



2524.102 
2526.850 
2529.601 

1531-353 
2535.108 
1537-865 



2540.625 
2543.387 
2546.151 
2548.917 
2551.685 
* 5 54-45 



45-75 
45.80 
45.85 
45.86 
45-9' 
45-95 



2557.229 
2560.005 
2561.782 
2565.562 
2568.345 
2571.129 



2573.916 
2576.705 

1579497 
2582.291 
2585.087 
2587.885 



2590.686 
2593.489 
2596.294 
2599.102 
2601.912 
2604.724 



46.45 
46.48 

46.53 
46.56 
46.60 
46.63 



2607.539 
2610.356 
2613.175 
2615.997 
2618.820 
2621.647 



2624.475 
2627.306 
263(^.140 
2632.975 
2635.813 
2638.653 



2641.496 
2644.341 
2647.188 
2650.038 
2652.890 
1655-745 



2658.601 

266x.46< 

2664.322 

2667.186 

2670.052 

2672.921 



2675.792 
2678.665 
2681.541 
2684.419 
2687.299 
2690.182 



N.D. 
ifec 



46.06 
46.03 
46.06 
46.10 
46.13 
46.18 



46.21 
46.26 
46.28 
46.33 
46.38 
46.40 



46.68 
46.71 

46.75 
46.80 
46.83 
46.86 



46.91 

46.95 
46.98 
47.03 

47-05 
47.11 



47- '3 
47.18 

47-13 
47.25 
47.30 
47^33 

37-38 
47.41 

4745 
4'».5c 

47-53 
47-58 
47.60 

47-65 
47-70 

47-73 
47.76 
47.81 



47-8 
47.8; 

47-93 
48.96 
48.00 



L. Sec. 



Corlecap 



0.0976514 



0.0977466 
0.0978419 
0.0979372 
0.0980326 
0.0981281 
0.0982236 



0.0983192 
0.0984 14S 
0.0985105 
0.0986062 
0.0987020 
0.0987979 



0.098S938 
0.0989898 
0.0990858 
0.099 18 19 
0.0992781 
0.0993743 



0.0994706 
0.0995669 
0.0996633 
0.0997597 
0.0998562 
0.0999528 



0.1000494 
0.X001461 
0.X002428 
0.1003396 
0.1004364 
o-'ooS333 



0.1006303 
0.1007273 
0.1008244 
0.X009216 
0.1010188 
0.1011160 



0.1012133 
0.1013107 
o. 10 1408 1 
0.1015056 
0.1016032 
0.Z017008 



0.1017985 
0.1018962 
0.1019940 
0.1020918 
0.1021897 
0.1022877 



0.1023857 
0.1024838 
0.1025819 
0.X026801 
0.1027784 
0.1028767 



0.1029751 
0.1030735 
0.1031720 
0.1032706 
0.1033692 
0.1034679 



Diff. 



I fee, 



5.86 
5.88 
5.88 
5.90 

591 
5^1 

5-93 
5-93 
5-95 
5-95 
5.96 

5-98 
5.98 
6.00 
6.00 
6.01 
6.03 
6.03 

6.05 
6.05 
6.06 
6.06 
6.08 
6.10 

6.10 
6.11 
6.11 
6.13 
6.13 

^±S 
6.16 
6.16 
6.18 
6.20 
6.20 
6.20 



6.21 
6.23 
6.23 
6.25 
6.26 
6.26 



6.28 
6.28 
6.30 
6.30 
6.31 
6.33 



6.33 
6.35 

6-35 
6.36 
6.38 
6.3S 



6.40 
6.40 
6.41 
6.4: 
6.43 
6.45 



Co fines. 



9.9023486J7986.355 



9.90225347984.604^ ,8 
9.9021581 7982.853 ^^'^3 
9.9020628 7981.100 ^^ 
9.9019674^7979.347 9-^j 
9.9018719 7977.594 ^J'^j 
9.90177647975.839 .!*- - 



9.9011062 
9.9010102 
9.9009142 
9.9008 181 
9.9007219 
9.9006257 



9.9005294 
9.9004331 
9.9003367 
9.9002403 
9.9001438 



9.9000472" 7944.146 



9.8999506 
9.8998539 
9.8997572 



9.89966047937-074 



9-8995636 
9-89^667 



9.8993697 
9.8992727 
9.8991756 
9.8990784 
9.8989812 
9.8988840 



9.8987867 
9.8986893 
9.8985919 

9-8984944 
9.8983968 
9.8982992 



9.8982015 
9.8981038 
9.8980060 
9.8979082 
9.8978103 
9.8977123 



9.8976143 
9.8975162 
9.8974181 
9.8973199 
9.8972216 
9.8971233 



9.8970249 
9.8969265 
9.8968280 
9.8967294 
9.8966308 
9-8965311 



L. Ciine 



N.U. 



ifec. 



29.25 



9.90168087974.084—— 

9-9015851 7971-319 2Q.2C 

9.90148957970.572 
9.9013938 7968.815 
9.9012980 7967.058 
9.9012021 7965.299 



7963-540 
7961.780 
7960.020 

7958-159 
7956.497 

7954-735 



7952.972 



7951.108 ^^^^^ 



7949-444 
7947-67is 
7945-913 



llfAll^S'^S 



7940.611 
7938.843 



7935.304 ^9,50 
7933-533| .p.5, 



7931-762 
7929.990 
7928.218 
7926.445 
7924.671 
7922.896 



7921.121 
79^19.345 
7917.569 
7915-791 
7914-014 
7911-135 



7910.456 

7908.676 
7906.896 
7905.115 
7903.333 
7901-550 



7899.767 
7897.983 
7896.198 

7894.413 
7892.627 
7890.841 



7889.054 J 8 



7887.266 
78S5.477 
7883.688 
7881.898 

7880.IC8 



iN. oinc 



19 

29.28 

29.28 

29.28 

29.31 



29.31 
1933 
19-33 
19-35 
29.36 

19-36 
29.38 



29.40 
29.43 
29.41 
19-45 



29.46 
29.46 
29.48 



29.51 

19-53 
19-53 
29-55 
29.56 
29.58 

29.58 
29.60 
29.60 
29.61 
19.63 
1965 



29.65 
29.66 
29.66 
29.68 
29.70 
29.71 



19.71 
19.73 
19.75 
19.75 
19.76 
2976 



29.80 
29.81 
29.81 
29.83 
29.83 



60 

59 
58 
57 
.56 
55 
54 

53 
51 
51 
50 

49 
48 

47 
46 
45 
44 
43 
41 

41 

40 

39 
38 
37 
36 

35 
34 
33 
32 

31 

is 
19 
28 

17 
26 

15 
21 

13 
22 

21 

20 

19 
18 

17 
16 

15 
14 
13 
12 

II 

10 
9 

8 

7 

5 
4 

3 

2 
I 
o 

M 
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TTSW. 



N.Tan.N.t). L. Tan, 



fM 



6156,615 



6165.780 g^- 9»7^988f 



1171.64S 
174.936 

J7;.ii4 

179.5H 

6x81.798 

6184.084 



«5 
14 

I 
I 

18 

%o 
ai 
Ml 
»5 



6186.370 
6188.655 
939 
-_ a*4^ 
6195.507 
6107^790 



6100.073 
6io».355 
6104.636 
6106.917 
6109.198 
6111.478 



*7 

it 

»9 



3« 

34 

15 

5^ 
57 
1« 
39 
40 

♦1 
1! 
43 
44 

45 
46 

47 
48 



49 



5» 
S« 

S3 
2I 
55 
56 

57 
5» 

^^ 

JtJO 



N.Sine 



S:^ 



1158.907 
»i6i.i98 
1163.489 



977^95016 

9,789665a 

00 9.7898166 



»i68.o69 
"7o>?59 



6113.757 

.036 

6118.314 

.10.591 

6111.870 



6117.413 
6119. 691$ 
6131.974 
6134.148 
6136.511 
6138.79 6 



6141.069 
6143.341 
6145,614 
6147.885 
6150.156 
6151.417 



6154.696 
6156.966 
6159.135 
6161 503 
6163.771 
6»66.oi8 



50 6»70- 



6168.305 

- '57» 
6171.837 
6175.101 
6177. ',66 
6179.631^ 



6*84.157 
6386.420 
6a8S.6Si 
1190.943 
'vao?.i04. 



9.>90i493 

9.7903104 



9«79047I5 
9.7906315 

9-79«7933 
9.7909541 

9.7911148 

979'*754 



9-7914J59 
9*79i$9^3 
9.7917566 
9.79I9>68 
9.7910769 
9.7911369 



9.7913968 

9.79*5566 
- 9-79»7*63 

9.79^*760 
■^9-7930355 

9'79t'9*9 



6281.894! 9.7980906 

9.7983470 
9.7984034 
9.-»985596 
; 9.7987158 
9.798S71.8 



Sine 



9.7%34io 



16,8500 
16.8333 
2^8000 
«6.8'ooo 
16.7833 
16.7666 



16.7500 

>^-7333 
26.7166 
16.700* 
16.6833 
16.6666 



9-7938543 
9.7935M5 

9.79367*7 
9-79383»7 
9-7939907 

'2:Z24!S25 



16.6500 
26.6333 
16.6166 
16.6166 
16.5833 
16.5666 



9-7J43«8j 
9.7944670 
9.7946156 
g. 9.7947841 
9-79494»{ 
9.795'oo^ 



9.795x590 
9»7954»7» 
9-795575» 
9-7957330 
9.7958909 
9.7960486 



9.7961062 

9-7963^3« 
9.7965111 
9.7966786 
9.7968359 
9.7.69930 



9.7971501 
9 7973C71 
9.7974640 
9 7976108 
9-7977775 ^5 
9-797934' 



Co fines 



Diff 



I fee 



X6.9333 
16.9333 
26.9000 
16.9000 
16.883} 
16.8500 



16.5666 
16.5333 

»6,5J33 
16.5000 
16.5600 
16^3 



16,4500 
16.4500 
16.4333 
26.4166 
16 4009 
16.3833 



16.3666 
16.3500 
16.3333 
16.3166 
26.3166 
16.18 33 

16.1666 
26.1666 
26.1333 
16.1333 
16.2166 
.6.1833 



16,1833 
16.1666 
16.1500 
16.1333 
'.1166 
>6.iooo 



6.6833 
16.0666 
16.0666 
16.0333 
16.0333 
16.0000 



Co-fecants. 



10.1106580 



lo.a]04964 
10.1103348 
10.1101734 
10.1100110 
10.1098507 
io.ao96896 



10.1095185 
10.1093675 
10.1091067 
10.1090459 
10,1088851 
10.1087146 



10,1085641 
to.1084037 
10.10S1434 
10.2080831 
10.1079S31 
10.1077631 



10.1076031 
10.1074434 
10.1071837 
(0.1071140 
10.1069645 
10.1068051 



10.1066457 
10*1064865 
10.1063173 
10.1061683 
10.2060093 
10.1058504 



X0.1056917 
10,1055330 
10.1053744 
10.1051159 
10.1050575 
10.1048991 



1 0.10474 10 
10.1045819 
10.S044149 
10.104167c 
10,104x091 
10.10^95x4 



10.1037938 
10.1036361 
10,1034788 
10^1033114 
10.1031641 
TO.2030070 



10.1018499 
xo.1016919 
10.1015360 
10,1013791 
10,1011115 
io.io«o6 

10.10x909411 

10.1017530 

10.1015966 

XO.10144C4 

XO.1011842 

10.1011181 



L. Sec. 



16236.648 
16130.609 
16214,576 
!6ii8,549 
161x1.518 
16206.513 



6241.691 



6100.504 
6x94,500 
6188.501 
6181,510 
6176.514 
6>70'544 



6164.569 
16158.600 
16151.637 
16146.680 
[6140.718 



6118.843 
6111,908 
6116.980 
6x11.057 
6105.140 
6099*12^ 



6093.313 
6087.413 
6081,518 
6075.640 

6069,757 
6063.879 



6058.008 
6051.141 
6046.181 
6040.. 

6034.577 
6018,734 



4*6 97 



6011.896 
6017,064 
6011,137 
6005.416 
5999.600 
5993790 



5987.986 
5981.187 
5976,394 
5970.606 
5964.814 
5959,048 



5953*76 

5947. 5^» 

594**7 5« 

5935.996 

5930.247 

5914.504 

5918,76 

59«3i033 

5907. 

5901.584 

5895" 
58<>o.i57 



306 95 



N. Sec. 



x lee. 



7812^856 1 fee. 



100.733 
100.65c 
100.550 
100.450 
100.350 
100 .150 
100.150 
ioox>66 
99.9666 
99.8666 
99.7666 
99,6666 



7817.541 
7811.119 
7816.9x9 
783X.6XX 
7836,305 
7841.001 



99-5833 
99-4833 
99-3833 
99.1833 
99,1000 
99.0833 



7845.700 
7850.400 
,;855-«o 
[7859.801 
7864.515 
7869.124 

7873-?35 
7878.649 

7883.364 

788S.081 

7891.801 

7897.514 



99.0000 
98.9166 
98.8000 
98.7x66 
98,6166 
985333 



7901 148 
7906.975 
7911.703 
7</«6.434 
7911.167 
792.5.901 



98.4166 

98.3333 
98.2500 

98,1333 
98.0500 
97.9666 

97.8500 
97.7666 
6833 
97»5833 
97.4833 
97-3833 



97.3000 
97.1000 
97.1166 
97,0166 

96.9333 
96-8333 



96.7333 
96.6500 
96.5500 
96.4666 
96,3666 
96.2666 



*ooo8o49, 



96 

96.0833 

96 

95.9x66 

95.8166 

95.7166 

95*6333 

5500 

95.4500 



868195-3666 3, 
1666 g, 



95» 
951833 



7930.640 

7935-379 
7940.XIX 

7944-865 
7949.61 X 
?954>359 
7959-110 
7963.861 
7968,617 
7973-374 
7978.134 
7981.895 



7987.659 
7992.4*5 
7997.193 
8001.963 
8006.736 
8011.511 



8016.288 

8021.067 
8C15.849 
8030.632 
8o35,4x-8 
8040.106 



8044997 
..•790 
8054.584 
I059.382 
8064.181 
8068.983 



8073.787 
8078.593 
8083.401 
9o88.iii 
'093015 
'097.840 



8,51 

^8.58 
'8.03 
8 



r8,8o 
8.S5 



-8.io9'|9S0702 
,g.„ 9.8933306 
8.16 9-5935909 
rl:io^»9385.- 
9.8941114 

9>89437»S 



813 
8.18 



8.30 
8.33 
8.j}( 
'8.41 
8.^5 
8.4* 



9-8946317 
9,8948918 
9.89515x9 
9.8954119 
9.89567.19 
9-8959319 



9.8961918 
9.8964517 
9.8967 1 16 
9.8969714 



.05 ' o ' 

,66 9-897*31* 

,S^o 9.8974V 

"8>73 



9.8977507 



,;'73 ,.8,80,04 



9.8981700 
9.8985196 



,8;g| 9.898789* 
8.91 9.8990487 



9. 10 
9,13 



9.18 
^9.10 

9.15 

9.28 

9.33 
9.35 
9.40 

/9.43 

79>46 

9.50 

9-55 

9.58 



9.61 
9.65 
9.70 

9-71 
9.76 
9.80 

^5 
9.88 
9,90 
9,96 

9.98 
80.03 



80,1 



.8918098 



87969-8993081 
'8.98 9-f 995677 
9.03 9.8998J71 
Q.c6 9'9«>o865 
^ 9^9003459 
9*9006051 



43.30661;; 

43.35<x^:; 

43.350c 

43-3333 
43,3333 
43-333 3 

43>3i66 
43.3166 

43 3166 

43.300^ 
43,3ccc 
43»3ccc 

43-*«33 
43.*»33 
43.266c 
43.2666 
43.2666 
43,2660 



9.9008645 
9.9011137 
9.9013830 
9.9016411 
9.9019013 
9.9011604 



9.9014195 
9.90267 
9.9019376 
9.9031966 

9*9034555 
9.9037144 



9.9039733 
9.9042321 
9.9044910 
9.9047497 
9.9050085 
9.9051672 



9.9055159 

9*9057845 , 
9.9060431 
9 9063017 
9 9065603 
99068188 



80.0699070773 
80.X0 9-9073357 
9.9075941 



So.'il 9-9078525 
9.90^1109 
^.9083691 



Co- tangents 



ifcc. 



43.40001 
43-4COO;: 

43.3^35-. 

43.3«»6fcl? 
43.3833I:: 
43*35c< 1^' 



43.25C0 

43>*500 

43>»33 

43.*35 

43.»333 

43»>i6fe 



43.2x66 
43 20CC 
43.2166 
43.20CC 
431833 
43.183s 

i8'35 
43.«J»3j 
43,1 66e 

43,'66 

43.1500] 

43»i5 



||43 



i 
3^ 



43. » 5 

43,1333!, 
43.I5CC 
43-1 16c 

43.^333 
43^x166 



43.1166 
43, J coo 
43.1000 
43»iooo 
43.1000 
43-083 3 



43.0833 
43.0666 
43.0666 
43.0666 
43.0666 
43.050c 
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mr 



M 

I 

2 

3 

5 
6 



Co. tangents. 



10.1071902} 12799.416 



10.1069298 1279X.745 
io.xo'66694 12784.079 
Z0.X064091 12776.419 
io«xo6i489 12768.765 
io,io58)S;86 i276i.ii6 
10. 1056285 12753.473 



7 
8 

9 
10 
II 
12 

'3 

«4 
15 
16 

«7 
iS 

*9 

20 

21 

22 

a 3 
^4 

as 
26 

27 
28 
29 
3? 
3' 
3* 
33 
34 
35 

r^ 

37 
38 
39 
4o| 
41 

4^ 

43 
44 
45 
46 

47 
48 
49 
50 
5' 
5» 
53 
54 

S5 

56 
57 
5^ 
59 
60 



10.xo5368312745.S35 
10.1051082 12758.204 
10.1048481 12730-578 
10.10458S1 12722.957 
10.104328^1 127x5.342 
10.1040681 12707.733 



10.X038082 12700.130 
xa.1035483 12692.532 
10.1032884 12684.940 
10.1030286 ■1677.353 
10.1027688 12669.772 
10,10250901 12662.196 



10.1022493 14654.626 
10.10x9896 12647,062 
10.1017300 12639.503 
10.1014704 1263X.950 
10.10x2108 12624.402 
10.1009513 126x6.860 



10.1006918 12609.323 
10.1004323 12601.792 
10.1001719 12594.267 
10.0999135 12586.747 
0.0996541 12579.232 
10. 0993948 12571.72^ 



10.0991355 12564.219 
10.0988763 12556.721 
10.0986170 12549.229 
10.0983578 12541.742 
10.0980987 12534,260 
1Q.0978396 12526.784 



10.0975S05 12519.313 
10.097321412511.848 
10.0970624 12504.3S8 
10,0968034 12496.933 
10^965445 12489.484 
10.0962856 12482.040 



10.0960267 12474.602 
1 0.09 57679 12467.169 
10,0955090 12459.741 
10.0952503 12452.320 
10.094991 5 12444.903 



N.Diff 
1 fee. I 



10.0947^28 



12437.492 



10.0944741 
10.0942155 
10.0939569 
10.0936983 
10.0934397 
10.0931812 



10.0929227 
10.0926643 
10.0924059 
10.0921475 
10.0918S91 
10.0916308 



L. Tang.lN.Tang 



12430.086 
12422.685 
124x5,290 
12407.900 
12400.51c 
12393.136 



12385.762 
12378.393 
12371.030 
12563.672 
1*356.319 
12348.972 



127.850 "^93^67 48.08 J"o.io35666 ,6.4500 9-89*4334 7J78.316 29-866^55 
ta7.766 "J^l'g^i 48.133 10.1036654 i6]i666 9-f 96334^ 7876.5^4 *9.8666 5« 
27.666 "M-845 48.166 XO.1037642 ,616669-59643587874732 29.»666^7 
27.566 "70^-737 48.200 10.1038631 ,64841 9.8961369-'* 

127.483 "704631 48.250 ".1039621 1 6.5000 9-f 960379 .,,y.y«„« -- 

>4.j«3| "707-S>9 48.283 10.1040611 ,6.5000 9-^9i93i2 78^9-35o »9,;,66 ^ 

10.1041602 T^jgi 9.8958398 7f 67.555 irr,-s 5 

"•"♦»594 ,6.533, 9-8957406 7865.7^9 ^9 
35 48.4oolio.i04358g,6.^|] j jl^^^.^t^L^JlS^. Zllll S"! 



27.016 '^7i9.i42J;8.i5o io.io-i;i7« leljls" 9.f9554»47«J»-'6s -gjjj^ 
16.916 !!!!!-°l!p5-5oo|'^o.io4557l 16.55!; ?-f?S44i9|786o.367^^^ 



17.106 

•■'/•»''+»u.».450 

117t1.ojr4g.joo .... ,0.1,00- -.^^-^i ^-/ 

116.S16 "7»4-963 4».u6 'o-'046565 ,6j|66»: 89i?435 7858-569 .'^^^l^j 

"•'°475«° Ton »-|9J»44o!7»56.770 — TJ- ^J 

"•'«H«55S .sjgj j 9.895'44S.7«54-97o *i>2ik« 

i6.;8i, »!»5O450 78s$.i«9 '<^'»°°'"*^ 

i6ii66 »-?9«4S3 7851.368 



116.SJ5 »»73|-7" 48.633 •°-'°«S5o ,6 *j" 98950450 78s3.i«9^*!f?/ 
16.4I0 '»736-6j4 48.7Si •0..OJOS47 Ujlll »-«9«4S3 ^IS'-iiiJ^l^Z *4 
i6.1so "739.S57 48.716 '0.105.543 ^ g 9-8948457 7849-5« ?^om" 
16.166 »74«.484 P«.78;;^'°»'°5«54i ^g.j 3 9-8947459 7847-764 *^ol"*« 



16.. W '?745.4>»)48.8oo 'o.ios3539 Ig;?^ 

"748.343 48.850 I0.1054S37 J j"il 

15.9SJ J»75«.>76p$.J83 '»-'°S5537,6:6||| 



16.066 



. s - rr io.»«t »-!94646i 7845-961 

"748-343R8.85ol^o..o54537 .6.6lLte45463 7844..57 ',,^U=, 



15.883 "754-*" 48.9,3 •"•"'S053' ,4,6.00 
5 2 i»757-«.S> 48-983 "'•»°^7537,t6sn 

"760.09. %xd '0-1058538 ;"g j j 

»5-6i6 ?»763.034 49.ojo M-.ojjjj,'- 
s °i 176 5.980 49. joo>o-io6o54» 



»763.o34|i;:^»*-.o5,5J9,6T68jj-i^-;||:;;ai^,-3^3^ 



25.066 
24.966 



13 



22.8X6 
22 



22.450 



;N. Sec. 



12690.182 1 



'1777.787 49.266 



12783.705^5,50 

12786.667 ;;;i6 



N.D 



fee. 



10.1034679 



i278o.744|^j,,8j|io.io6556i 
14*783 r279i.6go[J5[j66 10.1069588 



IXlTz "795..S7o| I^Too 10-1070596 



2A 12'i "^^'495 49.ii6 10.1073625 
f2r2<o '*!°7475 49.666 10.107463s 
14150 "«!?1?!R9-70oj'*>-'075646 
26.066 



-3-966 ;S;::?»«;8co --7767^^ 



. Sec. 



10.1055537 

10.1056536 



9.8hJ;6] 7838.7ii 30.o833J3 

^^•7°i9:i9j;r5i7ii;.io;i-.^^ 



16.7166 



9.8938456 



7831.511 



25.700 ^ ^ ^ _,, . 

9.8940461 7835.127 

!2c ci6L"'Tr^"^49.xoo ' ,. 

i5.5"« 12768.928 To ,-- 10.1061544 

2-1! '^77i.i78j^;;^2 10.1062!^ 

^1211 'i774.531i49.216 10.1063552 

9.8934439 7824-170 

H.866 ;;^j;;6;iK^ 'o:;;6858:i^J-7833 9.89514197818:83^3 



10.1064556 



»«-7333;:r5ji«i^f:^q3-.5ooi?H 



10.1066567 
I0.1067574 



10,1081 



Co-l'ccants 



Co. fines. 



Diff. 

1 fee. 9.8965321 



9.8944463 7841.351 



9.854346^78^0.5^; 3^^*31 

.8941463 7838.741^^*^^^^ ad 
■89;i46l 7816.915 ^^-'^^^l^S 



1.6.7333 
16.7333 



16.7500 
16.7666 



^^7833J;.8;;o4ii 78i^o^*o.»* 
,, « -- 9.8!9i9404 78i5.ao5 3°-*3 

— — -T-^ 16.8000 „ I ''- —^ — 7 30.2333' 

2A C16 "798.54349.550 10.1071605 ,-T-876fi 9-^918395 7813.390 ^ 
14516 ,2801.518 llU. 10.1072615 'f-f ^^^ 9-8927385 7811.574 - - 
14416 ,.««..L,|49.|83 ,0.1073625 'f f 333 ^8926375 7«09.757 30^666 

' ^"19.8915365 78o7.94oJ30.2«3l 

19 



*t-'??iii8i324ii;^^ 



a; 88, **»'S'-**9|49.8i6 10.1078684 '?-?j33 9.8921316 7800.665 30.3166 ^4 
2 78? "!"•♦" 49.883 '0.1079697 fi'lL^J 9-«9i0303 7798.84s 3^3333 
'l'7ol ;: !ri^mi^ !!-!^!°7« jC|:^!ll|9.89i?289 7797H3^333|4 



i5 6i6 "J^'+^^g-g^o '«'-»o<i7»6 '*''°°° »-89iJJi74 //»,--- - - - j, 

;il:5l6 "''3'-4o4 *t?^ '0..081741 6-9 66 9:89i7i5g{77913Scj JO-3666J^ 



^ .'1834.406 j^— .0..083758 ;t^ 9.8916141 7791.55 ,,_-_ „ 

'itw "!37-4" 50.08? 'o.,o84774 f""" 9.89,5.16 7789.733 3'-3833 ,0 

iJ-350 11840.418 ' " i I • 16.011-. «. '.-.--o la^attn ~\ 

*3-«so „8;3.;i8 ii-\il , 

23.166 o £ 50.106 

::^gi!442di.gi:^'°-'°«'^47 \lf,ll 9.89.M53 7781-43. 3^333 
.-o.^ .-- ..^ .^o.o^_ ^9.89101337780.6015 i— 12 — 5 



12852.472 TZZq. io.1089867 - ,„,__.,, , , 

!!1??l"855-49i 50:33? 10.1090887p7.oooo 9.8909113 7778.77^30.4500 



, «f6 *-w3j.n->-' co.lli •^•*«!fw"07 ' 9.0909113 /77<»'777 -^ — ^-^ — 

■7.6 "»5S-5'4 I0.366 •o..09.,oi '7-0000 ,.8,08091 7776.949 3«^5fo 
,-,..V,l "861.539 5oi,6 'O.IO9I910 '7.0.66 8,0707. 7775J10 30-4666 
lit o "!**-5" ^ o '°-»*9395. ;7.°f66 J.8,06.4, 7773^,0 30.4833 
;*^550 ,1867.596 V *»' |.o..o g4974 '7-0333 9.8905016 777 i-46c Jo-3ooo 



7880.108 



9.8935444 



7826.082 



9.8933433 
9.8932426 



7822.45930.2000^1 

7820,641 3«.i83|j; 
«»SttR a,-; 30.2166 *f 



L 6incr 



30.1166 



574130.2500 *|[ 

i6.;ii3);:i;:5^j^^i:-^l^^^^^ 

>6.8333;,8924354 78o6.ii3 30.2833 



9.892232917891^ — T2 17I 
9.8921316 7800.665 30.3i661_i 



iec 6« 



30.0 jooM 

30.1000 1" 



34 



30.1666 



30.1 



[666 3 



7795.102 3^3500, J 
: 30.3666 3 
- 30.3666 " 



. - 30.C00C - -- 
MI,, i—^ M 



6«'^ 
14 
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j9 DEGH E ES. 



M 



7 
8 

9 

lo 
II 

12 

'3 
14 
>5 
1 6 

17 
i8 



«9 

20 
21 
22 

2 



6336.059 
6338.3x0 
6340.559 
6342.808 
6345.057 

^347'3Q^ 



»5 
26 

27 
iS 

»9 

12 
31 
32 

33 
34 
35 
36 



37 
38 
39 
40 

41 
4a 



43 
44 
45 
46 

47 
48 



49 
50 
51 

5* 
53 

54 

55 
56 
57 
5» 
59 
60 



N. Sine 



6293.204 



6295.464 
6297.724 
6299.983 
6302.242 
6304.500 
6306.758 



6309.0x5 
63x1.272 
6313.528 
6315.784 
6318.039 
6320.293 



6322.547 
6324.800 
6327.053 
6329.306 
6331.557 

6333-^9 



5349-553 
6351.800 
6354-046 
63564292 
6358.537 
6360.782 



6363.026 
6365.270 
6367,513 
6369.756 
6371.998 
6374.240 



6376.481 
6378.72X 
6380.961 
6383.20X 
6385.440 
6387.67S 



6389.916 
6392.153 

6394-390 
6396.626 
6398.862 
6401.097 



6403.332 
6405.566 
6407.799 
64x0.032 
6412.264 
6414.496 



6416.728 
6418.958 
6421.189 
8423.4x8 
6425.647 
6427.876 



9.7999616 
9.8001 169 
9.8002721 
9.8004272 
9.8005823 
9.8007372 



9.8008921 
9.8010468 
9.80 1 20 1 5 
9.S013561 
9.8015106 
9.8016649 



L. Sine 



9.7988718 



9.7990278 
9.7991836 

9-7993394 
9.7994951 
9.7996507 
9.7998062 



26.000 
25.966 
25.966 
25.950 

»5-933 
a5'9'6 



25.900 
15.883 
25.866 
25.850 
25.850 
25.816 



9.8018192 
9.8019735 
9.802x276 
9.8022816 
9.8024355 
9.8025394 
9.8027431 
9.802^968 
9.8030504 
9*8032038 
9.8033572 
9.8035x05 



25.8x6 
25.783 
25.783 
2^.766 
25.750 
a5'7i6 



25.7x6 
25.716 
25.683 
25.666 
25.650 



9.8036637 
9.8038168 
9.8039699 
9.8041228 
9.8042757 
9.8044284 



9.80458 II 
9.8047336 
9.8048861 
9.8050385 
9.805x908 
9.8053430 



9.8054951 
9.8056472 
9.8057991 
9.8059510 
9.8061027 
9.8062544 



9.8064060 
9.8065575 
9.8067089 
9.8068602 
9.8070I14 
9.807x626 



9.8073x36 
9.8074646 
9.8076154 
9.8077662 
9.8079x69 
9.8080675 



Co -fines 



Diff- 



• \ 



I fee. 



25.616 
25.616 
25«6oo 
25.566 
25.566 
^5-550 



»5-533 
25.516 
25.516 
25.483 
25.483 
25^50 

25.450 
25.4x6 
25.4x6 
25.400 
25.383 
25.366 



*5-359 
25.350 
25.3x6 
25.316 
25.283 



25.266 
25.250 
25.233 
25.2x6 
25.200 
25.200 



25.166 
25.166 

*5-»33 
*5-i33 
25.216 
2 5.x 00 



Co-fecants 



0.201x282 



0.2009721 
0.20081 64 
0.2006606 
0^2005049 
0.2003493 
0.2001938 



0.2000384 
0.1998831 
0.199^279 
0.X995728 
t>.i994x77 
0.199262S 



0.1991079 
0.19S9532 
0.1987985 
0.X986439 
0.1984894 
o-'98335' 



0.198x808 
0.X980265 
0.X978724 
0.1977x84 
0.X975645 
0.1974106 



0.1972569 
0.197x032 
0.x 9 69496 
0.X967962 
0.1966428 
0.1964895 



0.X963363 
0.X961832 
0.X96030X 
0.1958772 

o- '957*43 
o*' 9557 '6 



0.1954189 
0.1952664 
0.195x139 
0.X949615 
0.1948092 
0.1946570 



0.1945049 
0.1943528 
0.1942009 
0.1940490 
0.1938973 
0.T937456 



0-1935940 
o-» 9344*5 
0.1932911 
0.1931398 
0.1929886 
0.1928374 



0.1926864 
0.1925354 
0.1923846 
0.1922338 
0.1920832 
o-'9'93*S 



L. Sec 



5890.157 



884.452 
878.752 
873.058 
867.369 
S61.685 
856.007 



85o«334 
844.667 
839.005 

833-348 

827.6^7 
822.05X 



8 1 6.41 X 
810.776 
805.146 
799-521 
793.902 
7SS.289 



782.680 
777.077 
771.479 
765.887 
760.300 
754-7^8 



749.141 

743-570| 
738.004 

73M43 
726.887 

7*'-337 



94.000 
93.9x6 

93-833 
93-750 
93.650 

93-55 

93-483 
93-383 
93.300 
93.200 
93.116 
93-033 



7 "5-79* 
7x0.252 

704.727 
699.188 
693.664 
688.145 



682.631 
677.123 
671.6x9 
666.121 
660.628 
655-H' 



649.658 
644.181 

638.708 
633.241 
627.779 
622.322 



616.87X 
612.424 
605.982 
600.546 

595-"5 
589.689 



584.268 
578.852 

573-441 
568.035 
562.634 
557-a38 



N.Sec. 



N. D. 



Xf:cc. 



95.083 
95.00c 
94.900 
94.8x6 
94-733 
94-633 



94.550 

94-450 
94.366 
94.283 
94.183 
94.100 



92.950 
92.850 
92.766 
92*683 
92*583 
92.500 



92.426 

9»-333 

92.250 
92.150 
92«o66 
9^-983 



91.900 
91.800 

9J-733 
9'-633 

91.550 

9'-45o 



91.383 
91.283 
91.216 
91.116 
92.033 

90-95 ' 

90.850 

90.783 

90.700 

90.600 

90.516 

90^433 

90-350 
90.266 
90.185 

90. ICC 

90.016 
89-933 



N. Ta 



S097.84C 



8102.65 

Sio7.47t 

81x2. 3CC 

8117.12, 

8121.951 

81.26.7hc 



813X.611 
8136.444 
8x41.280 
8146.118 
8150.958 
8155.801 



8160.64C 
8165.493 

8170-343 
8175.195 
8180.049 
8184.905 



8189.764 
8194.615 
8199.488 
8204.354 
8209.222 
8214.093 



82x8.965 
8223.84c 
8228.7 1 S 
8233.597 
8238.479 
8243.364 



8248.25 

8253.i4<> 

8258.031 

8262.925 

8267.821 

8272.719 



8277.620 
8282.523 
8287.429 
8292.337 
8297.247 
S302.16C 



8307.075 
8311.992 
8316.9x2 
8321.834 
3326.75s 
8331.686 



8336.615 
8341.54; 
8346.481 
8351.418 
8356.357 
8361.29b 



8366.242 
8371.18^ 
8376.136 
8^381.08; 
8386.041 
8390.996 



N. D, 



80.5C0 
50.333 
80.366 
S0.400 
S0.450 
80.650 



—7^9.9101766 



80.550 
80.60c 
80,633 
80.666 
80.716 



80.750 
80.783 
80.833 
80.866 
'.: 0.900 
933 



S0.983 
81.016 
81.050 
'1.10c 
1.133 
S1.18 3 

81.200 
81.250 
81.300 
81.316 
Si. 366 
81.466 



4Z.983 47 

4».983.^^f 
4».983f45l 
42.966j44i 

9-9-30'37;:;aJ^2 

9.913*7 "4I; 

9.9 1 3 5*9 » 
9.9137868 

9.9140444 
9-9i43cao 



9-9'4559^ 



81.450 
81.483 
81.516 
Si. 566 
81.600 
81-63 3 
S1.683 
81.716 
81.766 
Si.8oo 
81.833 
S1.883 



81.916 
Si. 950 
82.00c 
033 
82.083 
82.116 



81.150 
82.200 
82.233 
82.283 
82.316 
8*-350 



^2.400 
82.433 
82.466 
82.516 
82.566 



L. Tan 



9.9083692 



9.9086275 
9.9288858, 

9.9091440 
9.9094022 
9.9096603 
9*9099185 



43-^50 

43-^33 
43-°33 
43.016 

43-033 



9.9104347 
9.9106927 
9.9109507 
9.9112087 
9.^114666 



9.9117*45 
9.9 II 9824 

9*91**403 
9.9124981 

9.9127559 



Diff. 



xfec. 



43.016 
43.016 

43.COC 
43.OC0 
43.000 
42-9^3 



4*.95o4' 
42.9504^ 
42.950 39 
42.933 



9.9148I7X 

99150747 
9-9153322 
9.9155896 

9.9158471 
9*9161045 



42*933 



9.9163618 
9.9166192 
9.9168765 
9.9171338 
9.9173911 
9.9176483 



9.9179055 
9.9181627 
9/9184198 
9.9186769 
9*9189340 
9-9'9i9" 



42.9x6 35 
42.933134 
42.910 33 
42..900J32 
4^.916 31 
42.90o |3g 

42.883K 

4a.-90o2* 

41.583* 

42.8S3!- 

4a.S83!2 5 

42.£e6J*4 



9.9194481 
9.9197051 
9.9199621 
9.9202191 
9.9204760 
9.920732C1 



9.9209898 
9.9212406 

9.9*15034 
9.9217602 
9.922017c 
9.9222737 



9.9225304 
9.9227871 
9.9230437 
9.9233004 
9-9»f557c 
9.923S135 



Co-ungenu 



42.866'*3 

42.866!*- 

42.8501*1 

42.S5o,*<^ 

42.850 

42.850 



42.833 
42.833 
42.833 
42.833 
42.816 
42.816 



42.816 
42.800 
42.800 
42.800 
42.8CC 
4*^783 

42.783 
42.783 
42.761 
42.783 
42.76c 
42.75c 



M 



50 D E G R E E S. 



'39 I> E G R E E S. 



.5 

\ I 

s 
3 

; ♦ 
• 5 

J6 

"7 
. 8 

9 

J »o 

; «' 

! IZ 

!.«3 
*4 
*5 
»^ 

1i 

ab% 
.a3 
24 

j30 

i 3« 

3* 

34 
35 

37 

"3« 

39 

^4* 
4* 

iti 

i43 
:44 
45 
46 
'47 
!4« 

49 
.50 

;5» 

$3 
; H 

55 

i6 

, 57 
58 
S9 

M 



Co-can gcpts. 
1x3.09.1630312^8.9 



fcM. Oitf. 



[0.0S9&234 
1.0.0^5651 
:o«oS9jo7) 
0.0890493 
0.0887915 



0.0913725 



i'l)4J^6a^9 



0.0911142 1-1 3^291 
0.0908560 »}fb6.9i&i 
0.090597^ n3i9..634 
0.0903797^3x4.313 
[ 0.09008 ff % 11304.997 



0900 



:o'o885334r2«>6i.2ii 



1**97.6^7 
11290.381 
r»2 83^.081 
n*75,78€ 
11268.496 



10.0882755 
: 0.08 80 17 6 
0.0877597 
0.0875019 
0.087244X 
0.0869863 

.o86728^n£X0.364 
[ 0.0864709 ^1203.12 



11253.932 

11239.389 
11232.125 
11224.866 
11217 613 



121.8333 
121.766b 
121.6666 

"'-5S33ii 

121.5000I 

IZ1.4166 



ao862i32 
[0.0859556 
[0.0856980 
0.0854404 



12195.883 
21188.650 
1218J.422 
'*'74''9V 



^0.085 1829 
10.0849253 
0.0846678 
[0.0844104 
0.0841529 
0^0838955 



120.2833 
4^0.2166 



0.0836382 
10.0833808 
[0.0831235 
0.0828662 
0.0826089 
[0.08235A7 



12 J 66.982 
1*159.769 
1-2152.562 

»«45-359 120.0500 
12138.161,^ ^^^^ 



«221.7»3 

11116.601 



0.0820945 
0.0818373 
[O.0815802 
[O.0813231 
0.0810660 
0.0808089 



»2 102.252 
X2095.O85 
X 2 08 7.924 



0.0805519 
0.0802949 
[0^3800379 
0.0797809 
OJO795240 
OU379267I 



0.0790102 
[O.O787534 
[O.O784966 

0.0782198 
10.0779830 

0.0777263 



L. Tang. 



aiaii^ 



"9-7»33 

' 419.7000 

"»^9-4»4 1,9.61^6 



X1080.767 
X1073.615 
12066^.68 
12059.327 
XX052.I9C 
12045.058 



"037-93* 
J203C.81C 
12013.693 
12026.581 
12009.475 



I2002^3n,,g.366ft 



J1995.270 



1 1988.184 „8:^oS^ 

11981.097,, ,^,,^j, 

53 
117.9500 
117.^666 



"974.01 5,, S.03 
11 966.93 1« 

11959.866 



0.0774696 
0.0772129 
0.0769563 
[ 0.07 66996 

0.0764430 11924.5791;; j;"^; 
0.07^186^ 11917^536 ,,7.3833; 



r.95».799,,7.7j?35 
"945.7}6,,^ J^ 

"938.679,. 7.6166 
"LM-!!^"7-55oc 



N Tan. 



1 l«c. 



?2867.5p6 



122^833 
J22.1833 
J22.1166 
122.0J66 



121.3166 
121.2333 
121.1500 
J 2 1.0666 
120.9833 
110.8833 



129.8166 
12G.7166 
120.6333 
f2o.550j 
120.4666 
20.^833 



^6*^10.359 



"9-5J33 
119.4500 
119.3509 



119.2833 
119.2000 
119.1166 
H 9.01 66 
118.950c 
ii8.>66j 



Ii8.yj6jb 
• 18.700: 
118.6166 
"f5313 
''*.4.«33 



J 18.2833 



N. Sec. 



[2870.628 



fo-53 



.2878.700 51, 

^»^'*y 50.75 



2907.1 1 
2913.346 '> 

»9i9.459j,.», 
2922.564 J,. 



2925.642 
2928.723 
2931.806 

»93.4.*9* 
2937.92(0 
2941.071 



51.30 
5»-3i 
51.38 

5».43, 

51.46 

5»-5.' 



[2947-»«o5^;55 



2953*460 
»9S6.S64 , , 
i2i2±12lli.76 



2962.779 iva 

*^*-'"6.9i 
2975.*4oP ^^ 



2978.^62 



2984.614 J?-^? 

2990.876^*' J 
29»4-o"t2"2c 

i222±t!fz:28 



3000.288 



3P05.43'- 151 
3000.576 5»'i* 

3009.724 ^^:j^ 



i:i1:oIls-5i 



3019, iJ>4-^ 
3022.343 1^^^ 

3028.667^ 
30ii.«34^::5J^ 

3035.003 -j;ii 



hfeo 



5,1.68 



51.98 

J2.03 



5»-33 



303S175 — 8i 
3041.349^* 

3047706^*^ 

3050.888^3-00 _ 

jo54^3"3^3 la 



L. Sec. 



jaxa94974 



10. 
10. 
10. 
to. 
jro. 
o. 



ro95997 
097021 
1098046 
09907! 
X00097 
101123 



102150 i7.u9.8^7^$o775**62g 
«03i7^ 17-13 9'W96822 775^-794 
104206 17.13 9-8895794 7754.957 
»«5*35 17.15 9«8894765 7753-«*» 
106264 i7.x$ 9-8893736 775i-*83 
X07294| i7.i6 9-8892706 7749-445 



08325JX7.1S 9-8891675 7747.^06 
109356 17.1* 9-8890644 7745-767 
110388 17.20 9.8889612 7743*926 
XI 1420 i'r.20 9*8888580 7742.086 
X12453 17.11 9-88875477740.244 
1x3487 17.23 9.8886513 7738.402 



11452 
115556 

X16592 

X17618 

8665 



17.239-88854797736.559 
17.259-88844447734.716 

17-269*88834087732.872 
17^26 9-8882372 773».o27 
17.189-888133577*9?*^* 



1x9702 17.18 9-8880198 7727-33^ 



120740 i7,3o 



121779 
1228x8 
123858 
124898 
"5939 



131154 
'3^'99 



» 3 3244 
J 34290 

'35337 
1363^4 

138481 



^39530 
140580 
141 6 10 
X42681 

H3733 
1447*5 



145838 



149000 17.58 



150055 
15x111 



[52168 
'53"5 



154283117.63 
»5534« 



Co-fecapts 



DifF. 



I fee, 



X7.05 9-8904003 7769.619 
17.^6 9-89.02979 7767-797 
17.08 9-89ox954!7763-96s 
17.08 9»8900929:7764.X3t 



17.10 9-8995903!776*-298 
17.10 9-8998877 I 7760.464 



9.8879260 



17.41 
'7-43 
J 7-45 
'7-45 
17.46 
17.48 



«7-5S 



14689117.559.8853109 
»47945 17-56 ^-^852055 



Co fines 



9.8905026 7771.460 



77*5-489 



17.31 9-8878221 77*3.642 
17.31 9*8877182 7721.794 
17-38 9*8876142 77»9-945 
17.33 9.8875102 77>8.C96 
i7j5 ^8874061 77»6.24L 

17*36 9^8873019 77»4*395 
17.36 9-887J977 77»». 544 
17.3^ 9-8870934 77*0.691 



126981 
128023 

129066 -^.,^ ,-,-,-, j^ .. 
1301x0 17409*88698907708.840 
17.40 9*8868846 7706.986 



17.41 9-8867801 



9.^866756 
9.88657x0 
9.8864663 
9.8863616 
9.8862568 
9.8861519 



30.90 
30.91 
30.93 
30.95 

30.95 

, 30.95 

17:4819.8860470 7692.137 joT? 



17.50 9.8859420 7690.27b 

17.50 9.8858370 7688.418 

17.51 9-88573'9 7686.55S 
17.539.8856267 7684.697 
17.5319*885521 ^ 7682.835 



9.8854162 



9^8851000 



17.5819^88499457673-5*7 
17.60 9.8848889 7671.652 



17.61.9.88478327669.785 
17.61 9.8846775 7667.91V 



9.8845717 



-^-. 117.639.88446597664.183 
156401 17.66 9.8843599 7662.314 
'57460 17.65 9.^842540 7660.444 



.L. oioe 



30.58 
30.58 
30.61 
30.6c 
10.63 
30.63 



7705-132 ^o.;^ 



7703.27^ 
7701.423 
7699.567 
7697.710 
7695.853 
7693.996 



N.U. 



I foe. 



30.51 

30.53 
30.53 
30-55 
30.56 

30.56 



30.65 
30.65 
30.68 
30.66 
30.7c 
30-70 
30.71 
30.71 
30*73 
30.75 
,0.75 
30.76 



30.78 
30.78 
30.80 
30.81 
30.S1 
io.8, 



30.85 

30.^5 

30.86 

30.86 
30.90 



7680.973 
9679.110 
7677.246 
7675.38: 



30.98 
3X.00 
31-00 
31^1 



7666.051 



N. bloc 



31.03 
31.05 
31.06 
31.06 
31.08 
31.08 



31.11 
3x.11 
31.11 
31.13 
iM5 

;l.i6 
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DEGREES. 



»/l N. Sine D. 



c 64x7.^76 LI 9.808067 5 



1 6430,104 

a 6431.332 
3 643V559 
46436.785 
56439.011 
6 6441.236 



7 
8 

9 
10 
II 

!l2 

'3 
17 

:i! 

19 

'20 
21 
22 

^3 
2* 

^5 
z6 

^7 
28 

^9 
3C 

3» 

32 

34 

35 
36 

37 
38 
39 
40 

^i 
4i 



6443.461 
6445.685 
6447.909 
6450.132 
64S»-355 
6454-577 
6456.798 
6459.019 
6461.240 
6463.460 
6465.679 
6467.898 



+3 

44 

U5 

S6 
4 
t5 
49 



6470.116 

6472.334 

6474.551 
6476.767 
6478.984 
6481.199 



6483.414 
6485.628 
64S7.842 
6490.056 
6492.268 
6494.480 



6496.692 
6498.903 
650X.114 
6503.324 
6505.533 
6507-74^ 



6509.95 
6512.158 
6514.366 
6516.572 

65«8-778 
6520.984 



6523.181) 

65*5-594 « 

6527.598 

6529.801 

6531.004 

6534.206 



6536.46S 
6538.609 

6540.810 
6543^010 
6545.209 
6 547.408 



6549.607 
655J.804 
6554.002 
6556.198 

6558.395 
0560,590 



9.8082180 ^o 
9.8089692 * 



, Sine 



9.8091x92 
9.8092691 
9.8094x89 
9.8095686 
9.8097182 
9.8098678 



'5-03333 

5-03333 

25.00000 



9.8100172 
9.8101666 
9.8103159 
9.8x04650 
9.8x06x41 
9.8107631 



25.00000 
14.98333 
24.96666 
24.95000 
14-93333 
H-93333 



9.8109x21 

9.81x060 

9.811209 

9.8113583 

9.81.x 5069 

9-8ii6554 

9.8x18038 
9.81x^521 
9.812x003 
9.8122484 
9.8x23965 
9.8125444 



24.90000 
24.90000 
14.88333 
24.85000 
24.85000 
24-83333 



24.83333 
24.80000 
24.78333 

24-78333 
24.76666 
24:75000 



9.8126923 
^.8x28401 
9.8x29878 

9-8x31354 
9^8x32829 
9.8134303 



9.8135777 
9.8x37250 
9.8x3^721 
9.8x40192 
9.8x4x662 
9.8x43x31 

9.8x44600 
9.8x46067 

9.8147534 
9.8x48999 
9-8x50464 
9.8151928 
9:8153391 
9.8154854 
9.815631 

?-8i^777 

9.8159235 

9.8160694 



9.8162151 
9.8x63609 
9.8765066 
9.8166521 
9.8167975 



' 1 



9:8169429 **-*3333 
r2 ^04^3333 



lines 



ifec. 



24-73333 
24.71666 
24.70000 
24.68333 
24.68333 
24.65000 



14.58333 
£4.56666 



24.56666 
24.55000 
24.51666 
24.5x666 



24.48333 
24.45000 
24.45000 
24.41666 
24.4x666 
24.40000 



24.38333 

24.38333 
24.35000 
^4.35000 
24.31666 
24.3x666 



24.30000 
24.28J33 
24.28333 
24.25000 



Co-(ecanfs 



10.19x9^25 



xo. 29x7820 
IO.X9X63X6 
XO.I9I48I2 
IO.I9I33IO 
IO.I9II808 
xo«X9XQ3o8 



XO.1908808 
10.1907309 
10.1905811 
10.1904314 
10.1902818 
10.1901322 



10.1899828 
10.1898334 
10.1896841 
10.1895350 
10.1893859 
10.1892369 



10.1890379 
10.1889391 
10.1887904 
10.1886417 
10.1884931 
10.1883446 



10.1881962 
10.1880479 
10.1878997 
10.18775x6 
10.1876035 
10.X874556 



X0.1873077 
10.1871599 
10.1870122 



24.65000 

24-63333 

2l1o^'°--«^8646 

2ll8^'°-'««7i7i 
**'5^^'^ 10.1865697 



io.i864fti3 
10.1862750 
10.1861279 
10.1859808 



10. 1 8 5540c 
10.1853933 
10.1852466 
io»x85i6oi 
16.1849536 
X0.1848072 



10.1846609 
10.1845146 
10.1843685 
10,1842224 
10.1840765 
10.1839306 



10.183784'^ 
10.X836391 
10.X834934 
10.1833479 
J0.1832025 
10.1830571 



L. Sec 



5557-238 



5551.848 
5546.462 
5541.081 



5530-335 
5524.970 






?n;:;^:e!>» rim 



5519.610 

55»4-a54 
5508.904 
5503.558 
5498.2x8 
5492.882 



5487-552 
5482.226 
5476.906 

;547"-590 
5466.280 



.. 8J50.655 J3.03 9.^685^4 4».7i666^^ 
88.93333 Jr^ /'' 83-08 »-9»o^9<H ^^.^ , g^^ ^U 



88.60000 



5466.280 „'™^ 8475.617 J3-*5 9.g%inU 4a.7oooo 



5455-673 
5450.378 
5445.087 
5439-801 
5434-520 
5429.244 



54»3-973 
5418:706 

54 J 3-445 
5408.189 
5402.937 
5397-690 



5392.449 
5387.212 
5381.980 
5376.752 

537».530 
5366.313 



5361 100 
5355.892 
5350.689 

5345-491 
5340.297 

5335-'09 



5329.925 
5324.746 
5319-572 
5314.403 
5309.238 
5304.078 



5298.923 

5*93-773 
5288.627 
5283.487 
5*78-35> 
5273-2'9 



5252.741 
5*47-634 
5*4*-53' 



N. Sec. 



N.,D. N,Ta iN.Q.L. tan. 1 fag. : 



1 tec. 8390.996 I itc. 9.9238135 ^Tisr 






;84»o^8*5!-!?91»SilM 



go , ' »„ «*»5-7SS oroR 9-9»S6o88 } ■■ '"^ -^ »' 



9.9»63778lTrZ 



4»-73i33 n 
1666 5" 






83.25 



.9.9*7915* 



43 



-.8485.619 



88.35oo6|r'''^-r*J' 



0.0 ■[4^-6«333li 



88.18333 "+95.03 1 8^ ; 



88.10000 
88.01666 



9.9291956 J*-^|3|3t^ 



9.9*945*6 



^7-93333 57-777: «3-56 l±J2S2Z 42.66666 il 



^^JJ-'J oTTrriT ''J'3^ ■ ■ ' ' — *».ooooo .i. 



1 83.83 



jta.6333 



8? J8^«550-873 If" >.93wIoj ♦»-63333 
?7-3333l^°:2f!8i?|9-9J^S"!r'"'' 



8565.991 



87.oiiii|^o5.99» 8-^3 9.93.7777 **;|»|| 
^^•95000 "' I' 84-08 tmSm 4,*6,666 ^ 

?«-^3333^f2L**!!ta;»:9ji:?»:::6:^ 

42.58333 



86.80000 9-«- ,-- 
86.71666 •f^f'^sg;.,^ 

86.63333 j59»-*40gj^ 

86.56666 ^596.*97 8^*1 9.93431H 



86:i6666!52i357 



86.40000 ||°J-4i9 8^ 

86.31666 n""^4 8ii, 

- "^ 8616.551 "^4* 



54:11 2:234i5224,.6o5^ 
9.934^*5 ^ 



9.93^0780 4i.5?3 33 
S6X6.551 J"^^* 
«^ 8621.621 ?4-45 

?*-'5°~[86a«.694|»4-so;;;j|i;;;;|+«.i6666 



86.23333 



86...6i,?4.«,':^yjiy2:ll^» 



l6::^if?£iaii:iiSli3Pi**-^''?33 



■ 42.56666 



84.56 ____^_ 

85.916^ If^^*^-*^ 8l6^ 9.9363552 
85.83333 «j4«-9*6^J^*3 5.j^3e6,o5 
85.76666 lit'^-'>^9 ^ll; 9.9368659 ^ ^^ . 
85.66666 5$5»-^i4 ^lll 9.937X*!* t!-f t!^ 
-* 8657.181 iTli O.Qi7t76c 4*.55ooo 



42.55000 



85.60000 



8^:^"|2:iZ2ir8 9iiz!i 



84.7! 



5*68.093 rf^TT^ 8667, 
5*«'97. :« I867I 
S»S7-»54 8*i.„,8677, 



36J 



5i2»5 



9'9J7376s 



9-9378871 



41.55000 
41.55000 



85-18333 



867i,466 *♦•" ;.j;ii4ij|4».5Sooo 
5S8l!'!1 9.938397! t'-SSSSS 



V ill 86ki.659 ?*-9* 



9.938*5*7 41.53333 
9.938907941.53333 
9.9391631 41.53333 



Co-ungenci |g:»»s 
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DEGREES. 



2C 

19 
iS 

1 

16 

»5 

13 
12 

II 

10 

9 
8 

7 
j6 

5 
4 
3 
2 
1 
o 

M 



4b DfiGRE E S* 



M| Co-ungents 



o 10.076186511917.536 



10.0759299 
10.0756734 
10.0754169 
10.0751604 
10.0749040 
10.0746476 



10.0743912 
10.074x348 
X0.07387S5 
10.0736212 
10.0733659 
10.0731096 



10.0713165 
10.0710604 
10.0708044 
it ^0,0705484 
10.0701924 
10.0700364 



a3 

14 

»5 
16 

27 

18 
29 

12 

3» 
3» 
33 
34 
35 
36 

37 
38 
39 
40 

41 
4a 
43 
44 
45 
46 



10.0728534 
10.0715971 
10.07134x0 
10.071084% 
10.0718187 
10.0715716 



to.0697805 
XO.0695145 
10.0691686 
X 0.0690 118 
X0.0687569 
10.06850XX 



10.0681453 
10.0679895 
io.0677338 
10.0674780 
10,0671113 
10.0669666 



X0.0667110 
10.0664554 
10.0661997 
10.0659441 
X0.0656886 
10.0654330 



M 

49 
50 

5' 
5» 

53 
54 

55 
56 

57 
5« 
59 
60 



10.0651775 
10.0649110 
10.0646665 
10.06441 XI 
10.0641556 
10.0639002 



10.0636441$ 

10.0633895 

10.0631341 

10.06287S8 

10.061613 

10.06136* 



?682 



X0.061XX29 

10.06x8577 

io.o6i6o»5 

10^06x347 

10.061092 

10.0608369 



L. Tang, 



910.498 
903.465 
896.437 
889.4x4 
881.395 
g7S'38» 



868.373 
86X.369 
854.370 
[847.376 
840.387 
833-40* 



816.422 
819.447 
811.477 
1805.512 
798.551 
79'-595 



784.644 
777.698 
770.756 
[763.820 
756.888 
749*960 



1743.038 
736.X20 
729.207 
712.198 

7«5-395 
708.496 



701.60X 
[694.711 
687.817 
680.947 
674.071 
667.ZCO 



N.Diff. 



[ fee. 



660.334 
653.472 
646.6x5 
639.763 
1632.9x6 
626.073 



619.234 
6x2.400 
605.571 

598-747 
59X.927 

585-"> 



578.301 

57«-495 
564.693 

557.896 
55X.104 
544'3 '6 



537-S3a 
530.754 
513.979 
517.110 
510.445 



N.Taivg 



X 7. 3000 
17.2x66 
X7.X333 
17.0500 
16.9833 
16.8833 



16.8166 
16.7333 
16.6500 
16.5666 
16.4833 
16.4x66 



16.3333 
16.1500 
X6.1666 
X 6.08 3 3 
X 6.01 66 
'5-9333 



X3095.720 
13098.943 
i3ioi;x68 
13x05.396 
13108.616 
13111.860 



15.8500 
15.7666 
15.7000 
X 5.6000 

"5-5333 
15.4666 



13XX 5.095 
X3XX8.334 
X311X.575 
13x14.810 
13 118.066 
'3»3«-3i6 



X 5.3666 
1 5.3000 
15.1x66 
X5.X500 
X 5.0500 
14.9833 



14.9x66 
14.8x66 
14.7500 
14.6666 
14.6000 
14.5x66 



H-43J3 
X4.3666 
X4.2833 
X4.100C 
14.1x66 
X 4*0500 



13.9833 
X 3^000 
13.8X66 

»3'7333 
X3.6066 

1-5833 



13. 5166 

13.4333 
13.3666 
1^.1833 
13.2000 



3^0666 
12.9666 
12.91.^6 

112.^166 



jsa:;% 



N. Sec. 



13054.073 



13057.161 
13060.451 
13063.644 
13066.839 
X 30x0.038 
X 3073.239 



13076.442 
13079.649 
13081.858 
X 3086.069 
X 3089.284 
13091.501 



13134568 
13137.823 

13141.081 

I3H4.34I 
13147.604 

13150.870 



53.9» 
53.98 
54.01 
54.08 
54.10 
54.16 



13154.139 
3157.410 

13160.684 
3163.961 

13167.240 

'3'70-S»3 



13173.808 
13177.096 
13180.386 
13183.680 
13186.976 
13190.174 



13193.576 
13196.881 
13100.188 
13103.498 
X3106.810 
13110.126 



13113.444 
13216.765 
13220^089 
13223.416 
13226.745 
13130.078 



X3133.413 
13236.750 
13140.091 

"3M3-435 
13246.781 



N.D 



t fee. 



53-13 
53.16 

53«»J 
53-»5 
53-31 
53-35 



L. Sec. |Diff. 



[0.115746c 



53-38 
53-45 
53-48 
53-5» 
53.58 
53-61 



53.65 
53.71 
53i.7S 
53.80 

53.83 
53-90 



54.10 

^4.«5 
54.30 
54.33 
54.38 
5443 



54.48 
54.51 
i4-56 
54.61 
5465 

5±7i: 

54-75 
54.80 
54.83 
54.90 

54-93 
5446 



10.115S521 
10.1159582 
10.1160643 
10.1161706 
10.1162768 
10.1163832 



10.1164896 
10.1x65961 
10.1167026 
10.1168092 
to.1169159 
10.1170226 



10.1171294 
10.1172362 
10.1173432 
10.1174501 
10.1175572 
10.1176643 



1 fee. 



17.68 
17.68 
17.68 
17.71 
17.70 
17-73 



17-73 
»7-7S 
17.75 
17.76 
17.78 
17.78 



Co- fines. 



948842540 



10.1177715 
10.1178787 
lo.i 179860 
10.1180933 
10.1181008 
10.1183082 



10. 1 184158 
10.1185234 
10.1186311 
10.1187388 
10.1188466 
10.1189545 



17.80 ^^^*^7c6 7636.082 
17 80 9-8*»7638 7634.204 
'•- 9.8816568.7632.325 
9.8825499 7630i445 
9.88244187628.564 
9.88233577626.683 



17.83 
17.81 
17.85 
17.85 



17.86 
17.86 
17.88 
17.88 
17.91 
17.90 



9.8811285 
9*882 121 3 
9.8820140 
9«88 19067 
9.8817992 
9.8816918 



10.1190614 
10.1191704 
10.1192785 
10.1193866 
10.1194948 
10.1x96030 



0.11971X3 
xo<xi98x97 
10.1199281 
10. 1200366 
10.120145a 
10.1101538 



1^*1203625 
10.12047x3 
10.1205801 



55.03 
55.08 

55.'' ^« 

55.16 .'^-'^^^^s^ 

::-Jlp.i207979 
120907c 



55.3 

55.35 

55.40 

55.45 

55.48 

55:iS 



55t5» 
55.61 
55.68 
55*73 
55-76 



0.121 1252 
10.1212344 

10.1213437 
10.1214530 
10.1215614 



10.12x67x9 

10, 

xo. 

xo.i 220006 

lO. 1 211 104 

16. f 12220 X 



6 »8.2C 

•"^78i4^,g,,^ 
.1218910 jg J 



Co-fecants 



17*93 
17.93 
»7.95 
»7.95 
17.96 
17.98 



9.8815842 
9.8814766 
9.8813689 
9.8812611 
9.88x1534 
9.8810455 



17.98 
18.0c 
18.01 
18.01 
18.03 
18.0^ 



18.05 
18.06 
18.66 
18.08 
18.10 
18.10 



18.11 
18.13 
18.13 
18.15 
18.15 
i8.xb 



1210160 -o-,'6 9-^7'9 40 

'••"* 9*8788748 

9.878/656 
9.S786563 
9.8785470 
9*8784376 



18.20 
i3.2o 
18.21 

l8.2X 

18.2^ 



18.26 
18.30 

18*28 



9.8841479 

9.8840418 

9.8839357 
9.883S294 
9.8837232 
9.883 6168 

9.8835104 
9.8834039 
9.883«974 



7660.444 Lifi 



7658.574 
7656.704 
7654.832 
7651.96c 
7651.087 
7649-214 



mr 



7647.340 
7645.465 

. .-..^7643-590 
9.88319087641.714 
9.8830841J7639.838 
9.88197747637.960 



7624.802 
7622.919 
7621.03b 
7619.X52 
76x7.268 
76x5.381 



7613.497 
7611.611 
7609.724 
7607.837 
7605.949 

7604.C 6 



31.35 
31.38 
31.38 
31.4U 
31.40 
31.4 



9.8809376J7602.170 
9.88082967600.280 
9.88072157598.389 
9.88o6i34'7596-498 
9*88o5052i7594-6ot 
9.8803970759271 



31*43 
3J.4] 
31.45 
3^-45 
31.46 

314 



9*88018877590.810 



9*8801803 
9.8800719 
9.8799634 
9.8798548 
9.8797462 



9.8796375 
9.8795287 

9.8794199 
9.879^110 
9.8791021 
9.8790930 



7508.926 
7587.031 
7585.136 
7583.24c 
7581.343 



7579-446' 

7577-548 

7575.65c 

75737S" 
7571-851 
7569-95^ 



9.8783281 
9.8782186 
I 9.8781090 
9.8779994 
9.8778896 
9.8777799 



L. Sine 



7568.05c 
75^6.148 
7564.146 

7562.343 
7560.430 

7558535 



7556.630 

7554-724 
7552.818 
7550.911 
7549.0a 
7547-oy 6 



N. Siiit 



31.16 
31.16 
31.2c 
31.20 
31.21 
31.21 



31.23 
31.25 
31.25 
31.26 
31.26 
31.30 



31.30 
31.30 
31.31 
31-33 
31-35 
3r.35 



31.50 
31.50 
31.51 
3I-5J 
3J.53 
31-55 



3«.55 
31.56 
3158 
31.58 
31.60 
3Z.61 



31.61 

31-63 
31.63 
31.65 
1*66 
31.66 



31.68 

7 

31.70 
31.71 
3»-73 
31.73 



3».75 
31.76 
31.76 
,4131-78 
^31*78 
31.80 
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Tsar 



. blue N. 



6560,590 if. 



^ 656«.785 
6564.990 

„6s67.i74 
416569.367 
5.6571.560 
6: 6573-75* 



7!^575-944 
j{ 6578.135* 
Q65SS0.316 

;S 6581.5,6 
,6584.706 

ta6586.«9j 

h- 
»3 
»4 

il 

18 

«9 

zo 

IX 

i« 

»3 
24 



6589.083 
6591.S71 
6593.458 
6595.645 
6597.83J 
6600.017 



660S.2O2 

6604.386 

6606.570 

6608.754 

6610.936 
6613.] 



»5 

26 

27 

ftS 



6615.300 
6617.48a 
6619.66a 
66ai.84Z 

2^ 6614.011 
JO 6616.100 

3» 
3 

33 
34 

35 



6618.379 
6630.557 
6631.734 
6634.9x0 
6637.087 
6639.16* 



6641.437 
6643.611 

;; 6645.785 
106647.959 

66 $0.1 31 
6651.304 



,3 ^654.475 
U 6656.646 
6658,817 
6660.987 
6663.156 
6665.315 



6667.493 
6669.661 
6671.818 

6673-5194 ^ 
6676.160^ 
6678.326 



6681,655 

6684.818 

BS6M.981 



;;w9Mo6 



L. Sine 



9.8169419 



9.8170881 ^,^g^ 

''!^IJ?^»4.l6666 
9-!'766»5 4.,6666 
g±iZiiL3 2;..3333 



- 9.817958X 



5r!'^'*4.xi666 



9.8IS1474 



-9Si85364:iog " 



9 8186807 



9.8x88250 
9,8x89691 



9.8'9«i33 4.oi6i6l 
9.819*573 4.00000 



"iS'94oii|:;:;;^;3^o.i8oii88 

9»8i9S45Q a3.96bl6 'o-»8o45l50 



^i|«9688Si^;^^^ 
9.8x98315 *» 

2 J'2?;!i »1.93333 
9.810x196^ ^^^^ 

.A 9.8101630^^^^^^^ 

9.8104063^^,88333 



9.8111646^1 g,6^^ 



6680.490 .. 9.8148083 



Diff 



ifec. 



Co-liecftOO. 



[0.1830571 



14.X0O0O 



14.08333 

14.05000 



14.0 500& 
»4.03333 



jliltcJ^ '3,78333 
9.81x5500 8 

»i"»3S'aj.7Sooo 
»-8»«977S,,,,„, 



f.82ii6ii 



r e 13.71666 

9.8214041 .fi«,,, 

23.65000 



9.8119711 



r 3.55000 



9.81381X3 



9.8139616 

9 814^037 *':rl«A 



o.«al94M»3-4S<x>o 



.J BWS.911 o 9.sasa3oi ' ;'«« 



9.8155x09 



Q>*fines 



13.40000 



0.1829118 

10.182766& 
10.X8262X5 
[0.1814765 
[0.X813315 
[0.1811867 



'5*4**53' 



N .i>rtt. JN.Tan. tN.U. L 
liw* 8691.96; 



>3*3T-433 

I5*3»'3I9 

i5ii7.*5olJ* 

I5i2l«»66t*^ 

x5ii^«o87 



84.96666 ?*«7.976 85., 9,9394i8 
*4.9«>ocl!!r*'85.*^-«39^.33 



4.8i66t 

?4.733H 



;o.x8i04i9 ^ ,,. 
10.18x8971 i5><"<87t 



1 5*06,94* -^-^-^^ 



10.X8X7516 

io..x8x6o8x 
10,18x4636 
0.1813x93 



X 5x96.81 5 
.Sl«*.7.»J**ntt?7«-».l 



io,x8xx750 
10.X8X030II 
10.180S867 
kO. 1807417 



;o.x8o3ixi 
:o.x8oi675 
10.1800139 
10. 17 98804 
I0.X79737O 
Q'' 795937 



o X794504 
;o.X793073 
0.179x641 
[0.X790111 
0.X788783 
o-'787354 



0.1785917 

o*«7845o«> 
0.1783074 
[0.178x649 
0.X780115 
10.1778801 



'<>'»777379 
10.X775958 

'o-»774537 



!0,X77i69:{ 
0.1770179 



0.1768861 
0.1767445 
(0,1766019 



10.x 763200 
t6.X76x787 



0.1760374 

0.1758963 
10.1757552 
0^x756x41 

'^»«754733 
0.1753324 




.».i«.!^''»MiKni;ni5U:':K>^«»-> 






»Si«.S4»?J-9*»**876i.7«5 

.S.6,.i.o !3 ••J»{»774.9i» Vs^t 9.94JH" 



«5'S« 496 ;!•?!!!! «;io.i6, ll'i: 9.9«4976 



liii! 



15146.46*5—5—8790.3708.7, 9-944«>7* 
I5i4*^5» J3.58334 87^5.5,8 llf^ 9.9441619 

15 '16.447 ;?-??!!3' 800.688 ;|'^ 9.944516b 



15151,446834*666 

X 5x16,450 
15x11.459 



X5xi6,45o83-3SO«« 
15x11.459 



'5«"*4»9 



X5X06.51X ll'lllllZSii.jiy nil 9.946^447 
'5«o«,538 !»•!!'** 88J6.W6 ll'\[ lU*;^] 



xio96.i69|8i.88333Ji^;:;M ^6.31 '^^y^ 

l8i.8x666U.?. . ._ 86-36 9^6S^K»-43335 



'509 '605 



15086.645 
15081,690 
15076.739 



15066.851 



81.21666 



r 5056.982 

15051,054- 

X5C47.X31 82.X3333 
10.1773 uf '504a.au 81.05000 

"*. I >«'«'.* -^-i 81,0c 000 



X50ii,58o8«.76666 

^,.,ww..-'S<>«7»683 81.68333 

0,1764614 »$o"''>9«J'-^"*66 

- * 15007^03 81.53333 

X 5o<>|^o|8 1 .46606 



I499f .^^41 illiilli 
'499W67 8x. 31666 
14988.397 !»-*3333 
14983,531 8i.x6666 
14978,670 8 x.xoooo 
'49'3'8x3 8x.ox666 



.o.X75i9X7'4968,96i|22ii222 
ro,i7505-o'*964,«i3j^^86666 

^1749104 »4959.»70 ;®-*<=^^^ 
..X747699 '^954.431 80-7x666 

.t^Ln^ 14949.596 80.6500c 

1 4944.765 80,58333 

80.51066 



N. Sec. 



8708,100 
S7X3.316 
S7»8.435 



84.35000 



84.1 1 6*6 



xfec. 



9.939163 



«5»*> 

8516 



;^ ^'9.94^385 ^r 

8$ 3»'*A I**.. 






«7S».47« 
« 7 (4.6.0 



*3'«33i 



i.»o5..5.s6:o« 9.944.7.4— lie: 

4» 4500c 
4M3333 



«i»""5:i:a»^:^tnp^7 



83.050CO. 



82.75333 



!|8847.>fr3 



»»'S«331 «86; sL 



'S07«-793 |*-i'***(S86S.oi7 Sfi'JJ 9-»478»»5 
. , f'-43333,873../j"-"'"*^ 

iS?«i^ *!'iJ!!!l??ZML5 is!*! » >4»335S 



82.28333 



15037.197 
15032.387 81.90000 

xSoi7>48i ^''333 3 



8909.675 86^95 9.9498619 
89«4-894sfig8 9'95<>"6i 
8910.XX68, ' 9.950J705 
89*5.34^ %'^% 9-9506248 
8930.569 87 I, 9-950*79« 
- ^9.9S»J334 



8935.799 
894103 



8o;i 



8946.168 
8951.506 



•*.9399»»4 4».5i66» 



9-940»835 



85.35 



8$.43 
85.48 

85.53 



85^1 

85.66 
85,70 



85.75 



86,0c 



86.13 



86,41 



86.45 
86<5o 



87.XO 
87^1 
87*16 
87.30 



8956.747 sIL9.95»«5<J3 

8961.991 gi.;^ 995*4045 

8967.»38 87l! 9 95*6587 
197^87 8^.^ 9 95*9«»8 



*977.739 8T7;9.953«670 
898a.994 87.c8 9-95}4a'* 
898».i5i8' J, 9.953675a 
•5993.5" 87.68 9 9539*93 
8998.775 87,71 9*9541834 
9004. 040! '^' 9.9544374 



Ian. 



4S. 5x666 
41. 51664 



9.9406936 



9.9409486 
9*94i»03t 
99414585 
9.94^7135 



.5>66t 

.50000 
4».5» 



41.5000c 
4s,5ooM} 

41-48333 
4a.5ococ 



9-94»478i 
9.94»733» 



9 94*9879 



V»94J7VOO 



ilcc 6c 



3 

57 
56 
55 



666^ 



4^.48333 



4*^8333 
4».4853; 
41.46600 

4*-4«333 . 
41,46006*'^ 



1 1,4666 1 



41.46666 
41.45CT5C 
41.45OC0 



41 

4r 
4© 



41^45000 

4**43333 
42,45000 

4*43333 



9.9470630 
9.9473*75 



41,4x666 



4*43333 
41^1^6^ 



?'-"»|:i:Ki4'4.«* 

9.94808x0 



41.4166c 
42*41666 

4*.4« 



666^' 



8894.03i^t':'-^^':::to::: 

8899.144 86!8?l9-949353'|?: :^!r? 
8904.458 ^ 



9.9496075 J!1!!^^ 



41,40000 
41.40000 



42.38333 
4*38333 

4*>38333 
4*38333 



9.9»i3876t!-?!333 



9,9518961 



Co*ungents 



^lii-i-i- 4t^66 66 
9.95i64'9- ^o.J 



4*38333 
42.36666 
I 4*,36666 
42.36666 
42,36666 

-2.3>OOC 



42.36666 
42.35000 
42.35000 

42.35000 
42.35000 

^'33333 



4: 

46J 



45 
44 



38 

351 

3*1 



8! 
h'7| 

6, 



21 
^1 
20 

>9 
tS 



'7 
16 

'5 
"4 
'3 
It 

11 
10 

9 
8 
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\M 



IC.0603Z67 
10.0600716 
ia.0^8165 
10.0595615 
10.0593064 



«3 

16 



JC.055992S 
io*t>55738i 
10.0^54834 
10.0552x86 
10.0549739 
10.0547193 



37 
58 
39 

42 



43 
44 

46 



|49 
50 

S» 

5^ 



"^frrr 



Co ta'ggents N. Dtff.| N. Sec. |N.PJ L. Sec. fPiffJ Co-finct 
6oi9 6abr(o^.68A I lee. is2<o.i 10 ?_^r 30..i22Aii)a I fee. 9.'87777<Mib U 



10^60^369 J r5o>-684 



10.059051 

20.0587964 

10.0585415 

20.0582865 

10.0580316 

10.0577767 



|i 



10.057521)^ 

S0.0572669 

X0.057012 

10.0567572I1 

X 0.0565024 

10.0562476 



I456.4fi6 
1449.762 
5^11443.041 
1436.326 
1429.6x5 
1422.908 



10.054464S 
f 0.0542 log 
10.053955} 
10-0537007 
10.0534461 
10.0531916 



10.0529370 
10.0526825 
10.0524280 
10.0521735 
10.0519190 
10.0516645 



10.05x4101 

10.0511557 

10.050901 

10.0506469 

10.0503925 

10*0501381 



10.04988.38 
10.0496295 
10.049375a 
10.0491209: 
47|to.o488666 : 
" 10.0486 ra4 



10.048 J 5ftj 

10.048 103911 rx 71 

10.0478497 

10.0475955 
5 $1-10.0473413 11 
54I 10.0470872 



I 



1^0468330 1 

109^65789 

io.o4632«}£ 

L0.0460707 

X 0.04 5 8 

10.045562^ 



L. Tarfg. 



1496.928 
1490. X70 
1483-429 
1476.6S7 
1469.949 
t463»^'S 



1416.206 
1409.50S 
1402.8x5 
1396.] 26 

1 3*9-44 « 
382.76 1 
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9314.^80 
9319-714 ; 

93*5-»5i 



90.31 



90.38 






9.9687893 

0O.4X 9-9686417 



^ ^ 9.96941)16 

2^9696559 



90.56 



Co-tangeots. 



41.11666 

4*-=3333 
41.11666 
41.1x666 
41.11666 
41.1X666 



*9 

zb 
27 
26 
-5 
f4 

*5 
22 
21 

ic 

»9 
iS 

17 
16 

15 
14 
»3 

12 

II 

It 

9 

i 

7 
J 

5 
4 

3 

2 
z 
c 

S7^ 
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42 DEC3 REE S. 



■S: 



"Ca3Sc«7 



W^ 



w 



m 



10.0453085 -I X099.630 

10.0450545 X 1093.140 
110^6.653 
IZ0S0.X71 
X 1073.693 
11067.119 



X 0.0448 00 5 
10.0445465 
10.0442915 
10.0440385 



7 
8 

9 
xo 
II 

XI 



X 0.043 7 846 
X 0.043 5 306 
10.0431767 
X0.0430118 
10.0417689 
X 0.041 5 1 50 



»3 
14- 

16 

17 
iS 



10.0411611 
X0.0410073 
10.0417535 
X0.0414996 
X0.0412458 
X0.0409910 



19 

20 

1 

11 

13 

*4 



10.0407382 
X 0.04048 4 5 
X 0.0402 3 07 
X0.0399770 
X0b0397i33 
X 0.0 39469 5 



as 

16 
17 
18 
a9 

30 



V 
3* 
33 
34 
35 
36 



37 
38 
39 
40 
41 
j± 

43 



45 
46 
47 
48 



49 
40 
5' 
5» 
53 
54 



tangents. 



XO.O455616 IX 106. II 5 



11060.750 
1x054.184 
1x047.813 
1 1041.365 
11034.911 
I X028.463 



10.0392x58 
10.0389611 
X0.0387085 
10.0384548 
10.0382011 
10.0379475 



10.0376939 
10.0374403 
10.0371867 
10.0369331 
Z0.6366796 
10.0364160 



io.o36i7»5 
10.0359189 
10.0356654 
10.0354119 
10.0351584 
10.0349049 



10.03465x4 
X0.0343980 



XO.0341445 108J7.939 
10.03389 II X081 1.618 
10.0336377 10805.311 
10.0333843 10799.018 



10.0331308 10791.718 
10.0318775 10786.413 
10^0326141 10780.131 
10.0313707 X0773.845 
10.0311173 10767.561 
10.0^18640 10761.281 



wme 



1 fee. 



!o8.i5oo 
08.1666 
[08.X166 
[08.0333 
;q7.9666 
07.9000 



11021.019 
11015.578 
11009.141 
1 1002.709 
10996.281 
10989.857 



;o7.8i66 
[07.7666 
[07.6833 
X07.6333 
&7.5500 
07*4833 



10983.436 
10977.020 
10970.609 
10964.201 

«o957-797 
10951.397 



10945.002 
1093S.610 
10932.213 
10925.840 
10919.460 
1091J.08S 



10906.7x4 
10900.347 
10893.984 
10887.614 
10881.169 
10874.918 



10868.571 
Z0862.118 
IC&55.889 
10849.554 
10843.113 
10836.896 



10830.573 
10814.154 



10.031^107 
10.0313573 
10.0311040 
10.0308507 
10.0305974 
10.0303441 



i'ang. 



10755.006 
10748.734 
10742.467 
10736.203 
10729.943 
10723.687 



N. Tan. 



13481.071 
1J484.619 
13488.168 
13491.711 

'»349S-a77 
13498.836 



[ 07.4000 
[07.3500 
07.1833 
[07.2000 

07-1333 
07.0666 



07.0166 
■06.9333 
^6.8500 
06.8000 
06.7333 
[06.6666 



06.5833 
06.5333 
:o6.45oo 
:o6.3833 
[06.3333 
06.1500 



06.1833 
[06.1166 
06.0500 
[ 06.0000 
05.9166 
05.8500 



05.7833 
05.7166 
[05.6500 
05.5833 
05.5166 
05.4500 



05-383. 

[05.3166 

05.2000 

05.1833 

05.Z1 

[05.0500 



05.0000 
24.9166 
04.8500 
04.7833 

04-7333 
04.6500 



[ 04.6000 
[04.5333 
04.4500 
04.4000 

04-3333 
104.2666 



N. bee. 



N.0. 



13456.327 



-I fee 



13469.853 
13463.382 
13466.914 
13470.449 

13473-987 
13477-5^8 



13501.398 

^3505-963 
1J509.531 
'35'3'"oi 
13516.677 
13510.254 



'35a3-834 
13517.417 
13531.003 

"3534-593 
13538.185 
13541-780 



'3545-379 
X3548.980 

i3S5»-585 
13556.193 
13559.803 
'3563.417 



234 6^ 



'3567 _. 
13570.654 

'3574-a77 
13577-903 
13581.531 
'3585-'64 



z 3588.800 
13591.438 
13596.080 

'3599 , 
13603.371 
13607023 



13610.677 
'3614.334^; 



'3617-995 
13611.658 
13625. 
13618 



3^4 6 



2216 



13632.(367 
13636.343 
13640.012 

13643 

13647.389 

13651.078 



7045 



'3654-770 
13658.464 
13662.162 
13665.863 
13669.567 
13673.175 



58.76 
58.81 
58.86 
58.91 
58.96 
59.01 



59.06 
59.11 

59- '5 
59.11 
59.16 
59-31 



59.36 
59-4' 
59-46 

59-5' 
59.58 

59.61 



59.66 
59-7' 
59.76 
59.83 
59.8b 
59r9' 



59.98 
60.01 
6ox>8 
60.13 
60.16 
60.13 



a8 

60.35 
60.38 
60.43 
60.48 
60.53 



7^5 60, 



6o.6o 
60.63 
60.70 

75 
60.78 
60.85 



bo.90 

95 
61.01 
61.05 

I.IO 

1.16 



61.11 
61.16 
61.31 
'1.36 
61.41 
61.48 



6'.53 
61.56 
61.63 
61.68 
61.73 



L. Sec. 



Co i'ecan 



0.1189165 



0.119040.3 
0.1191541 
0.1191681 
0.X193811 
0.1194961 
0.1196101 



0.1197144 
0.1198387 
0.1199530 
0.1300674 
0.1301818 
0.1301963 



0.1304109 
0.1305156 
O.X 306403 
0.1307551 
0.1308699 
0.1309848 



0.1310998 
0,1311149 
0.1313300 
0.1314451 
0.1315604 
0.1316758 



0.1317911 
0.1 3 19066 
0.1310211 
0.1311377 
0.X311534 
0.1313691 



0.1314849 
0.1316008 
0,1317167 
0.1318317 
0.1319488 
0.1320649 



0.1331811 
0.X331974 

0.X334137 
0.1335301 
o. 13 36466 
o-'33763i 



0.X338797 
0.x 339964 
O.X 341x31 
0.1341300 
0.1343469 
0.1344638 



0.1345808 
0,1346979 
0.1348151 
0.1349313 
0.X3 50496 
0.1351669 



0.1352844 
0.1354019 
0.1355194 
0.1356371 

0-1357548 
0^135871 



Diff« 



f fee. 



8.96 
8.98 
8.98 
9.00 
9*00 
9.01 



9.03 
9.05 
9.05 
9.06 
9.06 
9.08 



9.10 
9. II 
9.11 
9.J3 
9-13 
9-' 5 
9.16 
9.18 
9.18 
9.10 
9.10 
9-»3 



9.8695891 

9.8694744 

9.8693597 

9.8691449 74o< 

9.8^91301 

9.8690151 



9.13 

9-»3 
9.15 
9.16 
9*^(8 
9.18 



9.30 
9.31 
9.31 
9-33 
9-35 
9-35 
9.36 
9.38 
9.38 
9.40 
9.41 
9.41 



9-43 
9-45 
9.46 
9.46 
9-48 
9^48 

9-5 
9.51 

9-53 
9-53 
9-55 
9-55 
9.58 
9.58 
9.58 
9.6] 
9.61 
9.61 



9.8710735 



9.8709597 
9.8708458 
9.8707319 
9.8706179 
9.8705039 
9.8703898 



9.8701756 
9.8701613 
9.8700470 
9.8699316 74: 
9.8698181 
9.8697037 7408^ 



9.8689001 
9.8687851 
9.8686700 
9.8685548 
9*8684396 
9-8683141 



9.8681088 

9.8680934 738( 

9.8679779 

9-8678623 

9.8677466 

9-8676309 



9.8675151 
9.8673991 
9.8672833 
9.8671673 
} 9.8670512 
9.8669351 



6 7357-< 



9.8668189 
9.8667011 

9.866586317355 
9.8664699 
9.8663534 
9.g66i369 



9.8661203 
9.8660036 
9.8658868 
9.8657700 
9.865653X 
9.8655361 



9.8654192 

9.8653011 

9.8651849 

9.8650677 

9.8649504 73*7 

9.8648331 



9.8647156 
9.8645981 
9.8644806 
9.8643619 
9.8641451 
9.8641175 



L. Sine 



743 '-448 



7429.501 

74a7-554 
7415.606 
7423.658 
7421.7^8 
74'9-758 



7417.808 

741 5*857 
7413.905 

U.9^3 

7410.000 
046 



7406.09a 
7404.137 
7401.181 
10,115 
7398,168 
7396.311 



7394-353 
739».394 
7390435 
7388.475 
7386.515 

7384-553 



7382,591 
^0,619 
7378.666 
7376.70 
7374-73! 
7372.77^ 



7370.808 
7368.841 
7366.875 
7364.908 
7362.940 
7360,971 



7359-001 
032 
.061 
7353-090 
7351.118 
7349- '46 



7347-173 
7345-^99 

7343-a»5 
734X.250 

7339-a75 
7337-299 



7335-322 
7333-345 
733'-367 
7329.388 
409 
7325-429 



73»3-449 
7321.467 
73x9.486 
73'7-503 
7315-5*' 
73'3-537 



N. Sine 



i7tc. 



3M 

31.46 

32.46 

31.46 

31.50 

32.50 



31.50 
31.51 

3*-53 
3*-'53 
3a-55 
3»-56 

3»-56tI 
31.5 

32.60 

32.60 

32.61 

J2.6l 



g46 
45 



32.63 
31.65 
31.65 
31.66 
31.66 
32.70 



32.68 
32.71 

3a.7 
32.71 

3«.75 
3a-75 



32.75 
32.76 
32.78 
31.78 
32.80 
3i-8i 



32.81 
32.83 
32.85 
jj.«5 
32.86 
32.86 
32.88 
32.90 
32.90 
32.91 
32.91 
3*.93 



3».95 
31-95 
32.96 
32.98 
32.98 
33.00 



33-co 
33-03 
33.01 
3305 
33.03 
33.06 



60 



59 
58 

57 
56 
55 
54 



53 

5* 
5' 

50 
49 
48 



43 
£ 
4' 
40 

39 
38 
37 
36 

35 
34 
33 
3* 
3' 

}£. 
19 
28 

27 
16 

»5 
24 

13 
11 

II 

2C 
I< 
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43 DEGREES. 



NfiN. SinejN- L ainc 






- t-a}6342« 



«6*.3 . 

ao^6s.4i6 ^fJ3^477i 
6864.53a iTf '8366109 
6866:647 ^9»«367447 
6868.761 9*^3687^4 
24 6870.875 4.837oi»i 

687».98& — 9-«3'7HS^ 



19 



6a 19^9^4 



HH3«>:tj5:n 



|i$*«,fiif~M}]9<8t 

f •w^^ •«9«*944597 
|j#8^^ 9*t345» 

^ 34.tt* - 9-*34?>9f 
f^683^9&4 M34^M 
*»39..f^'*9r»349994 



»<45r47t 



27 .... 
2^68^9.3*5 

*9 

3« 



6881.655 



37 6898. 308 "" 9.8^87412 
38^6900.407 9«*j88747 
39 69OB.51ZO0 9.839007a 
406904-^17 3,9.8391396 
416906221 «*»9'^39*7«5 
4a 6908.8x4 , 9%94fl4f 



If. 



ih32hi 



ithinsn 



6875,1011 9-*37»79' 
6877'»I5 o 9.»374"< 
6879.3*5 S.9-%7545' 
6881.415 *** 9^376790 
M8JJ46.. 5.817812a 



. _ *9-«379453 
3a 6887.76a 9-&38«783 
336889.873 fn9.838aii2 
346891.981 3,9-Ml44i 
3j 6894.089 «^5-M4769 
366896.195 9.8386096 



43 69x0.92^- 9^*3953^3 
446913.029 9-839 
456^11 $.13 J M 9^398004 

466947.132 3, 9.8399 J» 3 

476919.33* «*» 9-84^064* 
48 6921.432! 9.84Q'9S9 



55 6936.114 "9.8411x62 
566938.209 9.8412474 
576940.304 &9-84i37«5 
3&694i.39^ 59.8415095 
59 6944-49» 9-84>64«4 
6o| 6946.534» '9*^4 '77* 3 



£^ 



22.45000 
22.45000 

22.4x666 

2S»4000O 



22.36666 
22.36666 

22.3Ji 



**-333S3 
22.33333 

J. 22.30000 
22.30000 
22.28339 

22.282^ 



49 69a3-53«i 9.8403176 

5<J 6925.630 5-8404593 . . „co, 

516927.228 2 9.8405908 ^'•^Jt 

526929.825 ^9.8407aa3 
536931.9** •^9.8408537 
54 6934.018 {9.8409850 



Co- lines. 



-DiBT 



I itc. 



^£2.5833^ 

22.55000 



"•53331 

5x666 

22.51666 



22.25000 
22.^5000 
22.23333 
22.2x666 

22.20000 
22.20000 



22a?333 
22.X6666 
22.15000 
22.x 5000 
22.13333 
22.11666 



22. 10000 
22.08333 
22.08333 
22.06666 
22.05000; 

**-03353 



m^mi 



r666 

22.00000 

»«-9»333 
21.98333 
2r.95ooo 



2Z.9500G 

lOO 

ai.9r666 
2l.9r666 
21.90000 
*i.88333 



21.86666 
21.86666 
21*85000 
21.83333 
21.81666 
2X.8x666 



Co.|Maiit». 



0.X656754 

a.1655403 

10.1654052 

0.1652703 

&i65t354 I4626.33t 
0.1650006 
0.1648659 

»|6473X2 
o. 



10^1644622 

0.1643278 
0.X641934 
0.1640591 
ai63925o 
10.X637909 

0.C636569 
0.1635229 
0.1633891 
0.1632553 

0.9631216 

0.1629879 



P.i662i67 



o.x66o8i2 



«>'»<S945^ «4653.6; 



14658.220 
.^•♦653.652 
0.1658 Ip6| 14649.089 
•4644-S*9 
«4639.973 
14635422 

14630.875 



:ihiaii 



0.1628544 
0.X627209 
0.1625875 

O.X 624542 
0.16232x0 
0.1621878 



i4fioj.675 
HS99«56 
H594-64* 
14590.130 
14585.623 
14581.120 
14576.62X 
14^2.127 
>4S67>636 
14563.149 
14958.666 
J45i4.'^7 



o.t6i2578]i4496'.322 

0.161 

0.160992^ 

KX 1608604 
0.1607281 
0.1605959 

0.1604637 
0.1603316 
0.1601996 

O.X600677 

o.i59935^J445»'«6 
0.1598041 



0.1596724 

0.1595407 
0.1594A92 

0.159*777 
0.1591463 
0.159015 



0.1588838 
0.1587526 
0.1586215 
0.1584905 
0.1583596 
ai582287 



L. Sec. 



14662.792 



7>-ocooli\lii 



;:^^9S^; 



76-»W33 

76.00000 

75.9W33 
7£85«o 



79* n 



14621 
14^17.257 
14612.7S6 
14608.198 



75-98333 
75.31646 
75.25000 

75-1*333 
75.11666 

75.05000 

74-9*333 
74-90000-^, 



«4549-7«* 
*4S45*»4i 
»4S40«774| 
«4536.3" 
14531.852 

^45^7-397 



74.85000 

74-7*531 
74.71666 

74.65000 



0.1620547 14522.946 
0.96192x7 14518.498 
0.1617886 14514.055 
0.16x6559 14506.616 
o*x6X523X i4505.x8ff 
0.1613904 14500.749 



11253IX449X.898 
>4487.478 
144^5.063 
14478.651 
;4f74-»43 
14469.839 

«446 5.439 

14461.043 
■4456.651 

62 
14447.878 



'4443-497 
«4439."o 

«4434.748 
'4430.379 
14426.0x3 
1.652 



50x442 



14417.295 

»44"*94» 
14408.592 
14404.246 
X4399.904 
«43S5 565 



N. Sec. 



N. Diff. 



I l«c. 



93*»'j' 



75-78133 

-73333 

75.65000 

75'5*33f 
75.51^66 
75.46666 



9352.180 9o^fi 9'9709^*» 
93^7.*34 90.90 ^97"7S4' 

9361.29a 90.96 9.97*4*w rr;^^ 

9368.752 9X-ox9-97«68.8 J^^- 

9374.216 91.05 9.97»9350 I*t^ 
9379.683 91.1? 9'97ai882 4*^^ 



93*5.' 53 9».»6 9-97*44»lC!;!^'i 
>390»6l5^ al.2o 9-97*694S ^!^;^^jj 



9396.101 9«.*6 9.97*94^7L^^,,^ 
9401.S79 91.30 9.973*o*8 t^^ 
9407.06] 9,.j6 9.9734539 1* llllt 
941J.545 91.40 9-9717^71 r^lJ^ 
94i*.033 91.46 9.9739602 J^^:!. 
94*3-5*3 oi^o9>974«»33 l^\lll^ 
94»9.oi7UiT6|9.9744664p^ 



91.56 
9434-5«3 9i.H5^9747«95t- -o^:? 
•013 91.66 9-97497H:*'*;3>: 



9445.5*6 51.71 9-975**$7i:_ ,s:;. 
945l.o2l9^759.97547»7♦^J•^^^^^ 

42.1833^1 



9456.530 <n.8i 



74.5*^3 

74.51661 

74-45000 

8 



9462.042 91.56 9-9759*49 






74»38533 
74*3 ^^66 
74.25000 

74.18533 

74-«3333 
74.05000 

73-9«H3 
73.9x666 
73^^6666 



94*4-119 92.o6|9-976997o|^^;3»^ 



75.7*533 
73-71318 
75.66666 

73-5* J33 
75-53J33 
73.46666 



75.40000 

73-33533 
73.26666 
73.20000 
73.15000 
73.06666 



73.01666 
72.95000 
72.86666 
72.81666 
72.76666 
7*.68333 



72.61666 
72.56666 
7*.4*33J 
7*.43333 
72.36666 
72.31661 



N. 






' 90.66 ^•969909»r.^,,o^ 

9336.034 9a7i 9-97016*4 :a.2i66e 

42.20CCC 

.2l6f- 



9561.774 9*.76 
9567.3449^-83 
957i.9»7 9*.8^ 
9578.494 9*.95 
p5.84.073 9*.98 
9589.655 93.03 



9595.*4%3.io 
9600.82993,13 
9606.421 93.20 
9612.016 93.a5 
9617.61493.30 



9628.819 93.40 
9634^.27 93.46 
9640.03793.5c 
9645.651.93.56 
^ 9651.268 03.61 
° 9656.88 8* ^ 



9.9696559 



L. Taa \ Vtff. 



xiee. 



94*9-646| ;ixi 9.977*500 g;^^,^^t 



9495-176 92,16 9*9775030 1 

9500.709 92.21 9'9777sH^f'Actt 

9506.245 92.26 

952 - 

95 »7. 

9522.g7x L1a.41 



-.45 9*-*t> 9-^780090 4a-'6666 
1.78492.31 9-97«*62c 42.16666, 

7.3*6^.^6 9.9785149 ♦*"'^*"i 
2.^1 Lii 9-9787675^ 4*-'5^ 



:7 I »«.i6666 

9528.4*0 94.48 9.9790*09 ^ ' I 

9533.97i|52.5i9-579*735j*-i*J^^ 

-^ '-9.9795*6* J*;'!??? ^ 

9.9797797 ♦^-'^^J^ 
9.9800326 4»-i5«oo I 



9539-5** 9*58 
9545-08391.61 

9550.644 92.68*--—* J 

95l6:»08^5 9.9802856k>-iS^ 

-----* ' 9.9805385 ^:^z^ 

9.9807914 4*-i50«'l 
9,9810443 4*.i5«» I 



9.98i297i4».i5c«t 
9.98x5501 4**1 500c J 
9.9818030 4*-i5ooo I 



9.9820559 '^ '-' -I 
9.9823087 4».i5««l 
9.9825616 4**i3333 
9.9828145 4*-i5o«> 
9.9830673 4*.i50<* 



9623-*i5 Qj^j; 9.9833*0* g-j^g^ 



9.9835730 . 
9.9838259 4*.'333^ 
9.9840787 4*.t6oco 
9.9843315 ♦*''3333 
9.9845844 ^-'S^jS! 
\.9848372 42.i50« 
42.131 



Co»Jtangent3. f—- 



"*333j 

18353 
1*333 



42.15000; 



46 D E G R E E S. ^' 



43 DEGREES. 



"Co bmgena" 



inss: 



IQi^3034A] 



10.0300909 
10.0298376 
IO.OS95843 
10.0293311 
10.0290779 



io.o»$57i4 
io.o2S$l8i 
10.0280650 
zo.027^118 
10.0275587 



10680U904 
10673.779 
10667.558 
10661.341 
10655.198 
10.0273055 io648»9i8 



10.0270523 
10.0267992 
10.0265461 
10.02(52929 
10.0260398 
10.0257^67 



10.0255336 
10.0252805 
10.0250274 

10.0247743 
10.0245113 
10.0242682 



io642.'7i3 

10636.511 

0630.313 

0624.119 

V06 17.929 



Z0.0240151 
10^0237621 
10.0235091 
io.0232560 
10.0230030 
10.0227500 



10.0224976 

10.0222440 

10.0219910 

10.0217380 

10.021485 

10.0212321 



10.0209791 
10.0207x62 
10.0204732 
10.0202203 
10.0199674 
10.0197144 



10.0194615 
X 0.0192086 
io.p?a9557 
X 0.01 87028 
10.0x84499 
10.0181970 



»o.o»7944i 
XO.0176913 
10.0x74384 

I io,oi7>«55 
10.0x69327 
10,01 6679^ 



A 0.0x64270 

6110.0x6x741 

1 0.0x5931 J 

io.ox$6685 

10.0x54156 

oliw. 0151628 



L. i^nii., 



10723.687 



10717.435 
10711.187 
10704.941 
X0098.702 
10692^1.66 



061 1< 



242 



0605.560 
0599.381 
0593.206 
05*7-035 
0580.867 



0568.544 
0562.388 

0556.tj|5 
o55o.«$7 

»543'«4> 
0537*|qi 



0531.664 

05*5-S3»i 
0519.401 
0513.275 
0507.153 
0501.034 



0494.920 
0488.809 
0482.702 
0476.59S 
0470.498 
0464.4c 



0458.3 Xi? 
0452.221 
0446.136 

0440-055 

0433-977 
0427.904 



042 1.8 1 J 
0415.767 
0409.704 
0403.645 
0397.589 
039» 53^ 
0385.4S9 

0379-H5 
0373-4C4 
0367-367 
0361.333 

35$-10.; 
N. ran, 



1 iec. 



ofiaopo 
04.1333 
04.0666 
04.0166 
03«9333 



03,8166 
03.7500 
03^833 
03.6166 
03.5500 
03.5000 



03.4,166 
03.3666 
03.3000 

03.233 
63.1661 
03.1166 



01^3$ 

o*.9>33 
02.9106 
02.8500 

0^.7166 



02.6666 
02*6000 
02.5590 
02.4666 
02.4' 66 
°*-3500 



02.28.31 
oa<^i6o 

02.t666 
02.1000 
02.0333 
o'-9333 



01.9000 
01.8CO0 
01.7833 

01.7333 
01.6666 
0X.600Q 



01.5333 
oi.48t3 
01.4106 
01.3500 
01.3000 
01.2166 



01.1833 

OI.X0OQ 

01.050c 
00*583?. 

oo,tt335 

00.8500 



CO.8166 
00.7 p 3 
oo.6»33 
cH>.6i6(> 
00.5666 
09.500c 



13673*275 iSs^ 
13676.985 61.83 
X3680.699 61.90 



13684.416 
13688*136 
13691*859 



61.95 

62.00 
62.05 

6^1.11 



62.15 
60.21 



13699.315 
^3703-04? 
13766.78462.26 
X 37 10.523 62.31 
1371A.266 62.38 
- 3718.01 i|62>4i 



13721.76062.48 



»37>5-5" 
13729^68 
13733.026 
13736.788 
'3740-553 



»3744-3»l 
i374*-o9» 
13751.867 

'3755-645 



62.53 
62.60 
62.63 
62.70 
62.75 
62.80 ".1381233 



62.85 
62.91 
62.96 



»3759-4»6 63.01 
13763,21063.06 

3766.908 ^3.13 
13770,789 63.18 
«3774-5»3 63.2; 
13778.38063.2] 
13782.18x63.35 
63*40 



'3785'985 



13789.79* 
13793.602 
13797.416 
13801.233 
13805.053 
13808.877 



X3812.704 



»3*'6.534 63.83 
13820.367 63.88 
13824.20463.95 
13828.04464.00 
13831.887 64.05 



«3*35-734 



X 3839.584 64.16 



13*43-437 



13847.294 64.28 



13851.153 
13855.0 



13853.SJ83 
13862.753 
13866.626 
13870.503 
13874.383 
13878.266 



^3882.153 
13886.043 
13889.936 
13S93832 
«3*97-733 



63-45 
63.50 
63.56 
63.61 
63.66 
63-73 



63.78 



64.11 



64.21 



64.3 
64.40 



64-43 

64.50 

64.55 
64.61 
64,66 
64,71 



64.78 
64.83 
64.88 
64.93 
63.01 



L. Sec. 



rDiS 



10.1358725 



10.1359904 
10.1361083 
10.1362243 
10.1363443 
10.1364624 
10.1365806 



10.1366989 
10.1368172 
10.1369356 
10.1370540 
10.1371726 
10.1 372912 



10.1374098 
10,1375286 
10,1376474 
10.1377662 
10.1378852 
10.1380042 



la 1382424 
10.1383617 
10.1384810 
10.13B6003 

10.1387197 



10.13I88392 
10.1389588 
10.1390785 
10.1391982 
10.1393179 
'o-'394378 



10.1395577 
10.1396777 
10.1397978 
10.1399179 
10. 140038 1 
10.1401584 



10.1402787 
10. 140399 X 
10.1405196 
10.1406401 
10.1407607 
10.1408814 



10.1410022 
10.1411230 
10.1412439 
10.1413649 
10.1414859 
10.141607? 



10.1417282 
10.1418495 
XO.X419706 
10. 1420922 
X0.1422137 
10.1423352 



10.142456b' 

10.1425785 

10.1427002 

^0.142822 

10.X429439 

xo.X43o65t; 



Co- iecants 



ifec 



'9.65 
19.65 



's^t&M 



19.66 



9.8636557 



:6M^35376 



10.68 
'9-70 
«9-7l 

»9-ri 

»9'73 
»9»7I 
»9'76 
'9-76 

«9-76 
19**0 



9.8634194 

863301 I 
9*8631828 

9.8630644 
9*8629460 

9*8628274 
9.8627088 



m7 



-^-^ 9.86247 14 7**5-703 

JJ'J^ 9.8623526 7i*3.7>« 
IJl!9'*^»»38*7*8'-7i6 

"■*''9.*62i 14* 7*79-7" 

9*861995* 7*77-7** 

9.S618767 

9.8617576 

;j';| 9-8616383 

!^'fS9.«6i5i90 
Sj;9.*6i3907 



i9.>o 
19.81 

i*J 



I9r*$ 



±Sl 



20,13 
20.13 

20il5 
20tl6 

20. X 6 

20.20 



20.18 
20,21 
20.21 
20.23 
• 0.25 
20.25 



20.26 
»0.28 

20.2 g 

*o*3i 

■tc.30 



Co-fines 



9.8641275 



9*8640096 
9.8638917 



7*99-635 
7297.646 

7*95-657 
7293.668 
7291.677 
7289,686 



25902 



7287.695 



,^^.9*8611608 

'*••* 9*8609215 

;-2f 9**608018 
;*••« 9.8606821 
'£g 9*8605622 



;^ 9.86044*3 7*51-741 

*o5!9'«^«3>*3 7*49-73* 



!«:^?9.*6o»02i 

9.8600821. 

9f*5996i9 

8598416 



9.8597*13 
9.8596009 

9,8594*04 

9-*593f99 
9.8592393 
9.8591186 



9.8589978 
9,8588770 
9.8587561 
9.8586351 
9.8585x41 
9.8583929 



9,8582718 
9.8581505 
9,8580292 
9.8579078 
9.85771563 
9.8576648 



9.8575432 
9-* 574**5 
9.857*99* 
9.8571779 
9.8570561 

9.8569341 



73'3-53y 



73"-553 
7309.568 

7307.583 

7305-597 
7303.610 
7301.623 



7*75-73* 
7273.736 
7271.740 
7269.743 
7^67.745 
7*65.747 

7263.748 
7*61.748 
7*59-74* 

7*57-747 
7255.746 

7*53-744 



7*47-734 
7245.729 

7*43-7*4 
7241.7x9 



7239.712 
7237.705 
7235.698 
7233.69c 
7231.681 
7229.671 



7227.661 
7225.651 
7223*640 
7221.628 
7219.615 
7217.60a 



72x5.589 
7213,574 
7211.559 
7209.544 
7207.528 
7205.511 



7203.494 
7201.476 
7'99-45T 
7«97-43* 
7195.418 

' 93-39* 



L. bine 'N. i>int 



3.06 

3,q8 
3.08 
3.10 
3.11 

iii 
3-13 

3-»5 
3-»5 

3.18 
3.18 



B 

'4 

55 
54 

53 
5* 
51 

50 



3.18 

3*20 
3.21 
3-*3 
3-*3 



47 
46 
45 
44 
43 



3.23 4* 



3.26 



41 



3.26 40 

i.261 

3.28: 



3| 
3* 

37 



3.30 
3'3o 36 

3-3«: 



3-33 
3-33 
3-35 
3-35 
3-36 



35 

34. 

33 

3* 

3* 

30 



3.38 
3-3* 
3.40 

3-41 
3-4> 
3-4 » 



29 
28 

26 
*5 
»4 



*3 
22 

21 



3-45 

3-45 

3-45 

3.46 20 

3.48 

3.50 



3.50 
3.50 

3-5' 
3-53 
3-55 

3-5<; 



3-55 

3.58 

3.5* 

3-5 

i.6o 

3.61 

3.65 

3-6. 
3.66 
3.66 



»7 
16 

'5 
»4 

«3 
12 

II 

10 

9 
8 

7 
6 

5 

4 
3 

2 
1 
o 

1ivi 



4^DE G REE S, 



M 



44 D E^ G R £ E S. 



M 



N 



6946,584 tf. 



Sine lU* L 
-0. 



6948.676 
6950.767 
6951.858 

•954 94V 
6957.039 
6959.118 



9.8417713 



Siaei DifF 



6961.117 
6963.305 
6965.391 
6967.479 
6969.565 
6971.651^ 



9.8419011 

9.8410318 

9.8411634 

9,8411939 

9.841414 

9-^4*554' 



ii.8»oo» 
11.78000 



«3 



^697J«73* 

,^6975.811 

6977.905 

6979-988 

6911.^7 > 



"5 
16 

«7 
18 

19 

zo 

IX 

11 

»3 



6986.134 
6988.315 
699^.396 
6991.476 

, 6994.55s 
14 6996.633 



*5 
16 

»7 
18 

»9 

30 

3» 
3» 
33 
34 



45 
46 
47 
V8 



49 



55 
^6 

57 

lio 

•-I 



6998.711 
7000.789 
7001.866 
7004.941 
7007.018 
7009.093 



7011.16; 
7013.141 
70t5'3«4 
7017.387 
7019.459 

70"»53' 



35 
1! 
37 
3« 
39 
40 

41 

4» 

43 7036.014 
447038,081 
7040.147 
7041.113 

7044«*7» 
7046.341 



7013.601 
7015.671 
7017.741 
7019.811 
7031.879 
7033.947 



7048.406 
537050.469 
705a.53» 
7054.594 
7056.655 
7058.716 



7060.776 
7061.835 
7064.894 
7066.953 
7069.011 
7971.068 



I fee. 



Co-iecancs. .iN.Diff. 



>.i58i>87 



'4395.565 



10.1580979 
10.1579671 

' 10.1577004 
10.1575756 



9.8416851 
9.8418154 
9.8419456 
9.8430757 
9.8431057 

9 8433356 



11.75000 
If. 75000 
*«. 73333 



9.8434655 

9*8435953 
9.8437150 

9»8438547 
9.8439841 
9.8441117 



9*845^903 
9.8459188 
9.846047X 



ii»7iot4i 
11,71666 
It. 70000 
11.68333 
lt.66u66 
11.65000 



i439«.*3> 
14386.900 

14381.574 



N.Tm 



1 fee. 



71.13333 
71.18333 



'o. '57445* 



^656.888 



N.U 



L* i «uu 



9661.511 
9668.137 

9673,767 



ifec. 



9.984S372 



93'7> 



'^"8.^5«7-;°^::;6;r.99 

14173.93lK*-°5*'°*: 9685.035 
* 9690.674 



10.1573149 
10.1571846 

10.1570544 
10.1569143 
10,1567943 
10.1566044. 



M373-93*l,,««,, 
14369,610 7«>9*33 
-^^^-^^ 7''93333 



9.8441431 
9'84437aS 
9.8445018 
9.8446310 
9.8447 601 
9.844 <89i 



11.65000 
11.63333 
11.6. 6ao 
11.61666 
ii.58333 
*».58333 



9.8450181 
9.845147c 
9.8451758 
9.845404s 

9.845533* 
8456618 



11,41666 

»i 41666 

o * - »'.38333 



9.8463036 
9.8464318 



9.8465599 
9.8466879 
9.8468158 
9.8469436 
9*8470714 
9.8471901^ 



9<847i36 ,,,,6666 
?f ?Ztlt? *i.»6666 
11.13333 
11.1J333 
11.13333 
»i.ieooo 



9-84758 '-7 
9.847709' 
9.84783(65 
9.8479637 



9.8488514 
9.8489791 
9.8491057 
9»849i3«i 
9.8493586 
9.8494850 



Co.fines 



11.58333 
11.55000 
1-1.55000 

*«.5S333 
1.I.51666 
11. 50000 



11.50000 

11.48333 
21^6066 
41.45000 
11.45000 



11.36666 
11. 36666 



11.35000 

*".33333 
11.31666 



11.30000 
lrr^833S 



98481180 /g 

'll^'f *'-'6666 

9.84859*9 

9.8487157 



XI. 1900 

"•Mill 



lt.ll666 
21.11666 
21.10000 
1.08333 
11.06666 
21.06666 



10,1565345 
10.156404^ 
10.156275c 
10.1561453 
16.156015^ 
10.1551^863 



14365-305 
14360.997 
14356693 

»435*'393 
14348.U97 

H343*8o$ 



10.155756^ 
10.1550175 
10.15549X1 
10.1553690 
10.15523^ 
10.1551109 



'4339*5>6 
*4335.»3« 
'4330.950 
14310.672 
14311 399 
14318.12^ 



71.85000 

71.80000 

71-73333 o,,-, 6. 
7'.66666 9J S.«6i 



9696.316 

^701.961 
9707.610 



71,60000 
7''5335J 



10 1549819 
10.1548530 
10.1547141 

10.1545955 
10.1544668 

10.1543382 



10.154*097 
10,1540811 
10.1539529 
10.1538246 
io.>i536964 
10. i 5356 ^ 



10,15344-1 
10.1533111 
10.1531841 



•i;3O0OO>*»-'S3O564 

' io«i5i9»M> 

10.1528009 



10.1516713 
10*1515457 
10,1514183 
10,1512909 
io»i5ii635 
10.151036 

10.1519091 
10.1517^0 
10.1516550 
10,1515180 
10,1514011 
10.1511743 



10.1511476 
ito.1510109 
10.1508943 
10.1507678 
10.1506414 
10.1505150 



L. «cc. 



14313.863 
14309.60c 

'43^5 34» 
14301.087 
14196.836 
14191.588 



i4*8*»345 
14184,105 
14179.868 
14175.636 
14271,407 

14107. H<2 



14161,96 

'4*58.743 
14154.519 
14150.319 
14246,111 
14241.909 



i4a37.7'o 
»t*3J-5'4 
14129.3*3 
'4**5.' 34 
«4*»o,95o 
14116.709 



14211 592 
14108.418 
14204,148 
14100.082 
1419^910 
I4i9'>76i 
14187.605 

»4»83#454 
14179.30:6 
14i75.'6i 
14171.020 
14166,881 



14162.749 

14158,619 

1415449 

«4<59'37o 

14146.IJI 

14141,136 



N. Sec. 



9718 9«7 

9?*4.S''5 



9730.*36 



93-76 

93»83 
93.80 

9393 
93j8 

94.03 
94.10 

94.>3 
94.10 

94*5 
94.30 



9,985090c 
9-98534*^ 
9.985595b 
9.^858484 
9.9861012 
9.986354c 



7' 350oo^ll:i'l 



71,30000 
71.11666 
7I.I6666I 



974r.»40 
975*.9«4 
P7S8.S9 



71.10000 
71.05000 
70 96666 
70.i9t666 
70(85000 
70.'8oooQ 



9764-17* 
9769*956 
977S.6»3 



94*35 
94^ » 
94.46 

94*51 
94.56 
94.01 



94.68 
94-73 
94.78 



78«.333;T8- 
9787-017 ^^^ 



979*-7*4 



70.71666^?^-^^ 
'7^l6666.f*«4.i*7 

70.53J33'^g;j*^^ 

Voting 



94.90 
94.93 



70.30000^8** ♦ J 

-•""In ii; 



"9867.&79 






69,85000 
69.81666 
69.73333 
6 9.68333 
6~9.6i66o 
69.56666 
69.^0000 

69.43333 
69.36666 
69^3166^ 



9684.316 
9890.069 
9895.815 



9901.584 
9907.34" 
991J.111 
9948.881 
99*4^654 
9»yy.4*o 



69.i6oo(> 
69.18333 

69-»3i33 
69.08313 
69.01666 
68.95000 



68,90coc 
68.8333s 
68.7666f 
68.7t66( 
68.65000 
68 .58333 



9936.108 
994'. 99' 
9947.777 
9953.566 

9959.358 
9965.' 54 



5*70^53 
9976:756 
9981.561 

;-*988.37« 
9994.184 
10000.00 



9.9866068 
9.9868596 
9.9871123 

9-9875651 

9.9876179 

9.987870t> 



9.988x134 
9.9883761 
9.9886x89 
9.9S88810 
9.9891 344 
9.989387 



9.9896399 
9.9898926 
9.9901453 
9.9903981 
9.9900508 
9.990901 ^ 



95.00 
95.05 
9^.10 
9516 
9511 
9S.*8 

95S« 
95.38 

95-43 
95.50 
95 5^ 
95.66 



9,9916616 
9.991914 
9.991.670 
9.99*4^97 



95.66 

95»70 
95-76 
95.81 
95.88 
95:9 



6^598 
9^03 



96.25 

96.31 

96.38 

96.43 
96.48 

•»6s53 
96,60 



96.65 
96.71 
96.76 
96.81 
q6«88 



Dlff. 
i.fa 

4».»3r 

4».»33; 

4».ij;: 
4».«j:: 

4*»»»; 

4i.»s:: 
4*.*r 

43.11(1 

^1.13: 
4».»3r 

42.116 

42.1 1^ 

4»'3J 
42.11* 

4*»'3! 
42,11^ 

4*-'3J: 

42.1111 

41.11* 

4*.'J31 

42.1I(< 
4»^ 



9.9916714 
9.9919251 
9.593*778 

9.99343^5 
9.993^832 

9.9939359 



9.9941 ft 86 
9.99444' 3 

9.994694.0 
9.9949461 

9»995'995 
9.99545^^ 



9-9957047 
9-9959^75 



>42,iiii 

43,llN 

42.Il1 

42.1 li' 
42,11* 

42,ll«'^ 

42.itil 
41 >i^ 

4X.M'»i 

42.1 It^ 

■»a.iij< 

4J,ii*j 
41. /J^- 

41,K0< 

4i,ipi 
4a.njj 

4x.li''' 
41.1C0: 




9JI9696S0 

9-997»»o; 

9.997473^ 
9.997716c 

9-99797S7J' 

9,998*3^ 

9984?4c 



9^98736 

9.9989893 

9.9992410 

9 999494: 
9.9997473 

10.000000 



Co-tantsentft 



41. ICO* 

42.1 If 

42,10« 

4;.rri 

4XJ005 

42T13 
4i.ioc« 
42.116; 

+2ll«* 

ij.icco 



45 DEGREE J^. 



4+ D E G R E E o. 



Co-E.ingcnts. 



o.Oj ^i5i 



0*0 1 491 CO 

OpO 1 44044' 
0.0 141 5 it 

0-01 ^646c 



0,01^1404 

©*ciiS^S77 
'O.0U6349 

;o.oj 11194 



;o,oi t&i39 
lo.oi 1 571 1 
to, 01 J 1 1S4 



iQ.C3iQ%b^t 10153,346 



io-o lot r 29' 



10.010560 J 
lo.Djg]074 
[O.009S547 
[0,0096019 
10.0093491 
10.009096^ 



io.ooSS>4|ii 
]«tDog59i I 
90.0D033S4 
10,0080^57 

10.0Q7S|3C 

10.0075^05 



i^lSM^t 



10349-177 
10343,154 

'01^^135 
io33iiiio 
10315.10s 
10319.199 



1U313.195 



10301.190 
1019^*103 
io],:i9.iTi 
[01S311I16 



H.D'tW^ 



ice. 



100,433^ 

JCO.JJJ33 
100^3166 
100*1500 

IQQ^IOOO 

J&o^l 500 



]oo.ci666 



10177,243 
(0171^163 
10165.1^; 
10159.315 



ioi4j*-^tt 



99,96666 
99.S3J33 
99,35000 
99*76666 



10141,4191 



99<7j666 
99.66666 
99,60000 

99-S333J 
99,48135 
99.41666 



roil \ybh^^^ rmi: 

\ 99* 06 66 6 

10105.713' 



N. Sec, 



1^901.636 

15913,360 
13917.333 
13911,101 



13919,054 
13931.953 
13936.91^ 
1 3940L.V56 
13944.796 
1394^,740 



N,D 



05* It 
65,1, 
65.1? 
65.33 
65,^0 



1 395i*6bb 
13956,639 
1396^.593 
13964.551 
1396^4.5 ii 
* 397^-477 



65.45 
65,51 

°5-55- 
05,63 
65,66 
*5-7^ 



>*97*''445 
1 39S0.41IJ 
13^34.391 
i39KK.3'.9 
J 399^*3 5' 
'39vMl^ 



6 5,;vc 
65-35 
6s,9c 
65.96 
66.01 

66.13 
66,j>, 
06.15 
b6.3c 
66.36 
66.4 



14000,315 



^'';if99*oi666 '*^-^J*:J 
ioj99.7S6i'J .14004,317 



0193.853 
101^7.913 
101S1.997 
10176.074 



10,00732.76 
to.oo 70749 
io.oo6Siai 
10,0065695 
[O*oo6^i61a 
IQ. 00 6064 1 



9 iS. 9 5000 
9R.S8333 
91,83333 
9S. 76666 
98.71^66 



10.00 5S1J4 
(0,0055587 
10.0053C60 
[0.00505 ]4 
10,004^007 
(0.0^45480 



io.v;o4i953 
1 0.0040417 
( 0*0037900 
'<3'C035373 
LO,cc3iS46 
10*00 3 0310 



10.C017793 
10-0015166 
iOHDoii74e 
10,00^0113 
io.oci76Sfc 
Ic.gQi5i6c. 



10.0011633 
1O4OOI0107 
10.0007580 
10.0905053 
10.000151^7 
lo.coooooo 



L. Tang, 



*°'70.'SS S.64000 
^°*^+^*39;s.6oooo>*^^^'3t5 

9^.46666 

9843313 
98.36666 



loi 51*418 
10146.511 
10140*610' 



lOiiS.S 
ioiix.915 



140QS-313 
14011.311 
14016.315 
14010 



14014.33^ 



14036.3S0 
14040.403 
14044.430 



14048.461 



QH.3OOOOLT 

^„ ■' 14051.454 



'' 98. 15000 



H^S^'SS^ 



'^"^'^3^9L.666'*^M^J 



0105.171 



0099.394 
10093,510 

00 ti 7,649 
100^1,78;, 
10075.918 
10070,0 5 £ 



9S01666 ^ ^ 



10064.101 
10O5F.348 
10051.497 
10^046.65 1 
ioc40,So7 
10034.96^ 



97,96666 
97.90COC 
9 7« 1^5 000 
97-7^333 
97*73*33 
97,66666 



10019*131 
10013.19E 
10017469 
10011.643 
10005.S19 
toe 00.00c 



N/ran 



97,616661 

97-550CO 

97.51666 
97-43333 

9 7. 400 GO 
97,31666 



97*1*313 
97.1 1666 
97,15000 
97.1 1666 
97.05000 
96.o8;33 



14071.717 
14076,771 
14050.^^31 
140S4.893 
14QSS.95K 
1 409 3.01 S 



0.143911& 
ro. 1440441 
40.1441668 

o.i44i£94 
£0.1444111 

0.144^150 



66,4:; 
66*53 
66.6a 



66.76 

66',S 
66,£g 



66, 



95 



►7,00 



14097* loof' 

14101.177 

14105^157 

14109.340 

14113,4= 

14117.51 



6 

67*05 
67*ti 

fir-iii 

^7'35 
67*40 

67^6 

^7*53 
67.5^ 
67.65 
67.70 
67-75 
67.S3 



L. Sec. 



[□,1430659 



iQ. 143 1^79 
T:i.;433ico 
10.14,4311 
le-, 435145 
to. 143676^ 
10.1437991 



iD.f44t5 579 
10.1447^03$ 
1 0. 1 44 90 3 9 
10*1450170 
Eo.1^51501 
to,i45i734 



Diff". 



1 fee. 



10*33 
10.35 
10,36 
10*33 

IC.38 
ac.4L_ 

10.40 
10.43 
10.43 
10*43 
1040 
10.46 



9.S569341' 
9.85681*1 
9. B 566900 
9,iJ565b7SS 

9-3564455 
9*8563131 
9.856100S 



9^8560784! 

9*^55955^ 
9»5S^31^ 
9.^557106 

9-^S55«78 
9. «5 54650 



io*4^ 
10,4!!: 
10.51 
10.51 
iv.si 



9-Ss5;4ij 
9^Ss5>i92 
9.8550961 
9.S549730 
9.854S499 
S547166 



0.1453967 



io,i.,5767i| 



10.5^ 



io.j45^907L^^^^ 
10.i46Qi44 L.fi. 



9.S54(k>i3]7»S4-Stj5 
9.S544799 7151.863 
9,85435647150*830 

9.«54i3i9'7H8-79t 
9.8541093 7146-761 
9.85398567144*717 



10.J461 181I f 

10. 14616 I Ol y 
^^^6 10.1465098^^^^^ 

66.71 "^'*'**'*'33«W66 



LXiz'ic,6S 



io.i46^Sii|i- — 
10,1470^64'^^ J J 

io..47H07U.^, 



'47*55'!: 
10,1472796 

io,i47i«^4J 



10*73 
10.75 

10,76 



JO.1476187 
10.1477 5 j4^^^^ 
10.1478781,^^^^ 

10, 14^00 ltd 'e'" 
10.1481^79! 



10. 14^1519^ 



10.1483780 
10.14^5031 
10.14^61^3 
10.14:^7535 

io,r4S*7S9 
JO, 14*; 0043 



10.8 r 
10. S J 



14111.611 

14115.709 
14119,810 
14133.915 

141 38.014 
14141^3^ 



m.^% 



10.1491 ^9^ 
10.1491554 
ir.i493!iio 
10.I49 067 



10.1^5 
1Q.S5 
10.S6 
10.80 
1C.90 
10.90 



67.86 

67*95 
6S.C0 

^^^> 10.1496315 

6S.Td!^il^i7ili 



,68,1^ ic*H9S^3 
6S,it;'°''5coio3 



^' 10.I5038S7 

IC.1 505i5t 



CoJccatits 



10.9 

10.^3 

10.93 

10.95 

1C.96 

10-96 

11*00 

11*00 

11. cO 

11-03 

ii-ts 



Co- fines* 



fN. D 



7193^ 



7'9i*37; 
7»'»90S> 
71S7.333 
7185. 31& 
7r83,iiS7 
7181.163 



7i:9-»i» 
7177*1 

7'7S-i*i7 
7173-"^! 
7171,134 
7169*100 



33 . 
33.78 



7167.07^ 
7165.049 
7163.019 
7160^9^9 

7 '5^-959 
7156*917 



9.^538619 714*^^91 

9.S5373gi;7i40'*S5 
9.^536141 71 3S. 61 & 

9.8534901 7'36*s3j 

5.«53366il7i34-543 
.y5 3i4ii^7^3ijo4 



33.91 



9.*53M79l7'30-465 
9.85199367 < 18.416 

9.85i8693]7Ji&.3^5 
9.8 5 17449?! 14- i44 
9.^5i6i:^4;7*2^3i'303 
9.8554959 7110.160 



9,^513713 7u8.ii» 
9.S5ii466:7*'6*i74 
9.851111! 7I14-I30 
9.S5J997o7'ii*^^*6 
9.S51S711I7 110,041 
S<; 17471 7"^7*S^5 



9.8516110 
9.8514969 

9** 5^371 7 
9.8511465 
9.H5MIII 
9.S5G9957 



7105.94s 
7J03.901 
7io^,il^4 
7099.806 

7097-757 
7095,707 



9.8508701 

9*50744* 
9.85061.90 
9*8504933! 
9,8503675 
0.8 {10141 7 



7093,657 
7091.607 
70S9.556 
70^7.504 
70S 5.451 
7083.39B 



Q.S 501 157,70s 1.345 

9,8499^97 707f'*9 
9,S49S637|7077"i3^ 
9.349737s 7«>7S-'^ 
9.84961 1 3^7*^73' "4 
9.84948 50,707'*- *' 



L. ^ine In, 6irtt 



I \tc 



59 

5€ 
"1 

55 

so 
49 
48 



,d3 43| 

.86 4* 



33joi! 
3"3*So47 

33*83+5 
33.8 " 
33-3 

33^^ 

33-S6 4' 
33.S6 4^ 
33.88 39; 
33.90 T^ 
33.9037 

1^ 
35 
34 
33 
32 

3 



31-93 
33.93 

13-9S 
33^^ 5 
33.96 

13 9^ 



3 3-9^ 

13^93 

34-01 

34.01 

34*01 *^ 

34-05,^ 

34.06 
34^06 * 

34.06 L 

34*ic _ 



^ 1 



34-' 
14- 



34 



34 
14- 
34- 
34 
H 
34 



.lb 



34.1 



la 



11 '^ 
j*6 



11 



.16 



.VI 



45 D E G R E E S. 



I I • " , / " J. T"" ""4" ' ~J ' " ' " * 



I f 



'- - *^..«-..« ■■■ 11 ■■ iniiHitl JT I 



T A B L E 

OF 

NATURAL ffud LOGARITHMIC 

VERSED -SINES, 

T O B » E R T 

D EG R E E and M r N U T t 

OF THE 

Q^V ADR ANT. 

RADIUS being loooo. 



*'■■ ■ I I II U tm$ I i n i K t 



o Ueg- 



oooo.ooo 



ooao.qoo 

0.004 
0.607 
0.01 1 

0-015 



'3 



19 
10 

H 

Ml 



0000, ] J j 

0.1*7 

^*io5 
0.^34 



□009^264 
0.286 
Ot^oS 



3* 

34 

!3& 



'17 

3» 
3^ 

41 
4X 

4J 
44 

4S 
49 
47 



49 
SO 
SI 
sa 
$3 
54 



55 
57 

60 



€00O.OlJ 
0,017 
D.034 
0.042 
0.05] 
0.061 



:l.6l641ll 

3..2a343i2 
^5506647 
3.8305421 
4.0243612 
4*1327346 



0000.071 
o.oJ^3 
0.OIJ5 
o.ioS 

0.1 £2 

0.137 



-4113^^3 
.4563669 
.4891475 

o.3jrj^,5io7-5^ 
5306610 



0.356 
OJ38 1 



0000.407 
0.433 
0*461 
0,439 
0.51s 
0,54s 



0000.579 
o.6ti 
0.645 
0.677 
0.711 
0.746 



0000.782 
0-819 
o.B57]5 
o.aJ5 



ooot.ot6 
1.05S 
i«ioo 



4*3i66iSi 
4.4326020 
4-5349070 
4*626^219 
4.^0^11072 



4.35430^4 
4,9186777 
4-9736041 
5.0346614 
5.0S73192 
5.1369665 



..V.fPTie 



Deg. 



000 1.523 



9001.574 
1.616. 
1.679 

1.7^7 



L.Ver. fin^ 



6.1827137 



0001^899 
1.956 
1.014 
2.07J 6.J166033 

1.J336.32R923I 



2,193 



1839183 

2x84810 
2 7CS59S 
34 1166) 

^498763 
.3S6S43 



.6091427 
.6567191 
.6634468 
►6893765 
7145546 
7390133 



,7628115 
(8^0 



.784^8;. 

.8035^ 

.8305^73 

.851984S 

.8729154 



*S913S3S 
.9113117 
.932841 1 

■9S'93'4 
*97o6ii2 
98^89^7 



6«oo6So7o 

^■0^43 54^ 
5.0415546 
1*144.^^534206 
i..t 81^6107496 54 
r.234 6.09T100S 



0001.180.6.1071384 
1*327 6.1217S37 
J. 375 6,1381610 
J423'6.iS3i679 

icii 6,iBi7h? 



0003.057 
3.129 
3.203 

3-4*7 



00^3,503 
3'S«' 
3*6^9 
3-7'iS 
3.B1 
3-^99 



uoo 1.155 

1*317 

i,3So 

= ^444 
3.509 
t.574 



0002.640 
1*708 
1776 



6.1970705 
6.2111938 
6.1250912 
6.2317696 
6,2522360 
6^2654968 



6.17855B1 
ft.2914-59 
6.304105S 



6.341C711 



6.3530516 
6.3648689 
6.3765175 
6.3880317 

6^19938^5 
6.4105918 



6.4216573 
6.4325^26 
6.4453712 
1.8446,4540294 
=■9146.4645573! 
_2-9?S fi^474959i 



6*5444797 
6.5539720 
^^563361^ 
6.5716509 
6,581^418 
6.5909365 



0003-980 
4.063 



6.5999369 
6.6088450 



4.130 
4.316 
4-40' 



0004.43 8 
4^576 
4.664 

4.753 
4.S43 

4' 3 34 



0005^026 
5.119 

5<2i£ 

5.30T 
5^40* 



0005.59 s 
5,691 

5-79' 
5.E9€ 

6.091 



2 Deg 



CO o 6.0 9 1 i 6. 7 i!4 740 G 



ooo6< 
06.196 
06-400 
06,505 
06,6 to 
06.716 



-091 6. 

.194115.7919481 
6.7990*63 



0006.823 
061931 
07.040 
07.149 
07.260 
07.37 J 



oei&7-43j 
07,596 

07.7 1<> 
07.824 
07.940 
08^56 



6.!=!o6i36] 
6.S1331S5 
6^8201944 
6.8171147 



6-S339E03 
6.8407920 
6,8475507 
6.85^1572 
6.S6octii3 
6.R675167 



6.^74*^714 
6.SS0576S 
6.3370340 
6*^934434 
6.899^059 
6.906TI2] 



L. V. hnt 



3 ^eg. 



001 3.70^ 



0014,79 
n-95c 
15.IC9. 
15^11607 
1 5^410 
»S-59*! 



6. 48 51380 
6-4953965 
6.^054376 
6.5153639 
6^51517^0 
6.5^4?!2i5 



4-146^.6176636 
6^6163916 
6^6350337 
6.6435907 



6*6510642 
6,66o>^55S 
6.668767] 
6.674S9996 
6.6 Ss 1 54/ 
6.6932340 



6.7012389 
^,7091706; 

^7^70305 
6,71,4.81^9 
6,7115400 
6.7401911 



6'7477774 
6.7552970 
6.7617520 
6.7701436 

^■77747^* 
6.78474^6 



0009,^645 
09.773 
09.90 



o J 10.42 7 
10*560 
10*694 
10,829 



0008.17J 
03,29 1 
08,410 
q£.53o 
08.650 
08,77^ 



ooo5.i>94 
09.017 
09,141 
09*166 
09.391 
09-518 



6.9490939 
6.9550617 
6.96Q9907 
6."966r7«6 
6-9717163 
**97-S359 



6.5S43063 
6.^9003^7 
&'9957334 



1 0.0 31 7*001391 1 



10.163 
10.294 



7.0070121 
.0125969 



"■377 
11.516 

1 1.6^:^6 
1J.797 

'J-939 



0012.081 
12.125 
12.369 

^1.514 

11.660 

I2*lo*i 



0011.954 
13.102 
13.253 
13-401 

"1-553 
U'705 



6.9JIJ927 
6.9186183 
6.924799^ 
6.9309371 
6.9370317 
1^.94 3 0R37 



7.01^146 
7,0136600 

7'oi9959 
7.034583^ 



10.965 7.0399946 
7.0453719 



001 M39 7.0507161 



7.0560276 
7-0613068 
7.0665J40 
7,0717^98 



7.0S210S2 
7.0872316 
7.0933249 
7.C973885 
7.1014123 
7,iQ74;tBo 



7.1114045 
7'"71S»7 
7.1121728 
7,1171653 
7.1310*02 
,7,l3686liSc 



0013.^57 

i4-s6j 

i43>o 

14-47* 
14,633 



7,1416791 

7.^46463^ 
7.1511119 
7.1559543 
7.160^609 
7.1651412 



0015,755 
15-919 

16.083 
16.149 
J6.415 
16.58? 



L; Wr,riiie 



7.t36i£^o 



. 16999S4 
-1746197 
.1792365 
1S38189 
1833775 
19191 tK 



0016.750 ,, 
s 6.9 1 8 7, 
17.03s 

J7.i5» 
17.430 , 
17.602 7, 



0019.9167.1991975 
30.joojj.3c 3 1^97 
20.184 7.307 16;6 
»o,470 7*3irrt94 




■ I 97411 R 
1019104 
1063750 
210E167 

iiSi3S'> 
1 1 96 3 1 b 



.1240071 
-22S3597 
^3269o£^ 

.1370c 00^2 

.14^881 



19.7337 



.1498013 
■2540267 

.25S^3J7 
.1614164 
.2665S1G 
.1707153 
.1748508 
.2739563 
.1830415 
.1S71095 
,2911576 
ri95ia69 



10,657 
10.344 



0011.031 
21.121 
31,411 
2 J. 601 
2J.793 
^>-S85 



7.32187^^ 
7.3267646 
7*3306311 
7-33W817 
7.31*31*1 

7. 341 13*7 



0021.179 
12,373 
12-567 
A1.763 
3.1.960 
iM 57 



5557 



0013.355 
*3 
^J-7S5 
*3'9i5 
*4*>57 
11-359 



7 
8 

9 

ic 
II 
12 



14 

'5 
b 

18' 



9 
10 



H 

S 

16 

17 
13 
19 

JO 

31 
31 

n 
34 

15 
36 



1* 



7.3150572,41 
7.31S977341 



'97 43 
44 
45 
46 

47 
4S 



7,3459326 

7-3^97*59 
7-3n4Si3 
7-157^334 
70609678 
7,^64686; 



7.368383:5 
37*0757 
7-3757469 
7-3 79401 7' 
7.3830431 
7.3^66683 



49 
5of 

51 
5^ 
SI 
54 

5S 
56 

57 
5* 

5? 
6j:;, 



S t 4 Peg 

lir.v/AneiUVcr.finc 



»»4>3$9 



0024.563 

24767 
14.971 



,8or 7 



0015. 
ft6.oio 
26.»so 
i6a41» 

»M5S 



13 0027.069 
27.283 
17.498 
27.714 



7:3866683 



7.3902785 
7.391*73* 
7.3974539 
7.4010196 
7.4045706 
7.4081071 



4116293 

7-4i5»37» 
7.4186311 
7.4211109 
^4155768 






0038.053 



7.4324673 
7-43'S*9*« 
7-439S035 
7.44270J5 



27.93117.4460862 
18. 149! 7.44945.78 



19 0028.367 

20 . 28.587 

22 

12 

*3 



19.018 
29.250 



7.45*8163 

_ 7.4561619 

28.807 7-459494^ 



7.4628146 
7.466 III 9 



19.472' 7.4694166 



0029.696 

19.920 

*7\ 30.146 

^0.372 

30.599 

30.827 



0031.055 
31-185 

3''5i5 
31.746 
31.978 
3i>ii i 



0031.445 
32.679 
31.915 
33'»5» 

3V388 



43)0033.865 
34.105 
34.345 



34*8iS 
J±21 



0035.315 
35.5607. 
35.805 
36.051 
36.199 
1^-547 



0036*796 
37^46 
37*^96. 

37.548 
37.S0Q 
l8.o<3 



7-4716989 
7.4759688 
7.479»»*4 
7.48M719 
7.485705* 
7.4889165 



7.5^03891 



Q038.367 

38.5627 
»S.8i7 7 
39.074 7 
J9'33» 
39-5897 



0039.848 7. 
40a 08 7< 
40.369 7 
40.630 7< 
40^937. 
41.' 5^ 7 



.5832778 
.5861566 
.5!S90i63 
.5918864 
•5947370 
-5975783 



6004103 
6031331 
6060468 
6088513 
6>»M8 
6144333 



6 Deg. 



ooS4'78i 



0055.086 
55-39« 
55697 



0041 4410 7. 
4JV685 

4»-95* 
41 117 7. 

4»-485 7 
4»>753 7 



oo43<oii|7 
43 
43 
43 

44.107 
44.380 7' 



oo44-655|7.649^655 

6515310 

6551903 

7.6578404 

66:04815 

7.6631166 



7.4911359 
7-4953335 
7.4985193 
7.5016934 
7.5048560 
7.5080071 



5111468 

5*4»75» 
•5»739»3l 
.5104981 1 

5»3593* 

5^66769 



5»97498 
53»8iJ9 
5358631 

34.586)7.53890^8 
54»9338 
544951* 



54797*1 
5599607 

55J9489 
5569168 

5598946 
5618521 



565^998 
5687373 
57116650 
574Ji8i8 
5774908 
580/^891 



;.191 7. 
(•563 7< 
1*835 7 



44.93o|7-< 
45«482: 

45.760 : 
46.038 : 



5»7 7 



0046.317 

46.. 

46.878 

47.160 

47*443 
♦7.7*6 7, 



0048.01017, 
48.195 
48.581 
48*8iS8 
49.156 



oo49-734|7- 
50. 



50.607 
50.899 
S^»93 



0051487 
51.783 
5»-079|7 
5*v _ 

5*r673 

5*'97 



C0531271 
53-57* 
S3*873 



\ 54^-77 
U.781 



.6171.109 
.6^199796 

.6117395 
.6154906 
.62!9ii^o 
.6309668 



6336910 
6364086 
.63^x167 
.6418164 

7.644507^ 
6471908 



7.6657417 

6683608 

7.6709711 

7.6735735 
7.6761682 

^78755 



68 I 3 341 
7.6S39058 
7.6864697 
7.6890160 
7.6915749 
4J.444r-694n62 



,014 7^6991 



'6966501 

17^7 

5*^3157.7016959 

7.7042078 

7-7067124 

7,7092098 



L.Ver.ifaie 



7.7386303 



7-74»0375 
7.7434380 
7.74S«S»9 



56^004 7.7482192 

56.111 

56.611 



7.750S999 
7.75*974* 



0056.9*30 
57.140 
57.55* 



58,177 
58490 



0058*805 
59.11a 
59*437 
59^754 

60*071 

^^39? 



0060*710 
61^31 



0061.645 
61.971 
63.197 
63.615 

63.953 
64.281 



0064.611 
64.941 

66.»73 
6^.605 
65.938 
661171 



7;7I1700I 
7.7141831 
71.66591 
7&91181 
7.7115900 
7-7*40450 



7.7264930 
7.7189341 
7.7 3 » 368 3 
54-1757.7337958 
7.7361164 
7.738630-^ 



7.7553419 
7.757703^ 
7.7600580 



57^8647.7624064 



7.76474^5 
7.7670843 



7 

inn 



7.7694138 
7.7717371 
7.774054^ 
7.7765649 
7.7786696 
7.7809681 



7.783*^ 
7.785547* 



61.352 7*7878176 



61.674 

61.997 
61.321 



7.7901020 
7.7913705 
7.7946331 



7.7968897 

7.7991405 
7.8013855 
7.8036146 
7.8058580 

7.8080856 



7.8J03075 
7.8115237 
7.8147343 
7.8 x6939ft 
7.8x91386 
7.8113313 



0066,607 
66.943 
67.179 
67.6x6 

67.955 
68.194 



0068.653 
68.974 
69.315 
69.658 
70.001 

70"345 



0070.690 

71.035 
71.38* 

71.7*9 
72.078 

7*.4*7 



0071.776 
73.1*7 
73-479 
73.851 

74-184 
74-538 



7.8135105 
7.8*57032 
7.8278804 
7.8300522 
7.8J11185 
7.8343794 



7.8365349 
7.8386851 
7^(408199 
7.8419695 
7.8451037 
7.8471317 



7.8493565 
7.85H75« 
7.8535885 
7.8556968 

7-8577999 
7.859898c 






0074.^38 17.8 7 1 3 8c 6 

0074.893 7.8744436 
7S.?49 7.8765017 
75,6067.8785550 
75.963 7.8806034 
76^311 7.8816469 
76*68j^ 7.8846856 



0077.041 7.8867196 
77.401 7.8887487 
77.763 7.890773a 
78.116 7*89i79i£ 
78.489 7.8948o7£ 
78.853 7.8968 ifa 



0083*663 7.9**5358 ' 
84-639 7 9*448*7 
84^.16 7.9*64*53 ' i 
84.794 7.9*83636 *8 
85.17*7.930*975*9 

8 555' 7.93***71 12 

3' 



0085.931 
86.311 
86.694 
87*077 
87.460 
87.844 



0088*130 7.9456150 



7.8619910 
7.8640789 
7.86616x8 
7.8681397 
7.8703126 . 
8723 806 I 



9 
10 
II 

i*> 

0079.2x8 7.8988138 '3 ' 
79.584 7.9008148 14 
79*951 7*90*8* » '5 
80.318 7.9048130 16 ' 
80^686 7.9068001 r-^ 

8-1.056 7.9087819 1 



oo8t«fi6 7.9107610 19 
8^1^796 7.911734^ 
8i.i68 7.9147038 
81.541 7.9166684** 
81.9147.9186186*3 

83.288 7.9*05844 y 

*5 



21 



26 

*7 



7.93415*3 
7.9360734 

7.9379901 
7*93990*7 
7.9418110 

7.9437»5i 



88.616 
89.003 
89.39c 
89.779 
90.168 



0090.558 

90.949 
91.341 



7.9475107 
7.9494^3 
7.95**898 
7-953173* 
95505*5 



92.127 
9**5** 



0091.917 

9S*3»3 
93-710 



94.506 



0095.306 
95^707 



96.511 
96.915 



3*< 

33 

34 

^l 
3* 

37 

38 . 

39 

40 

41 

41 



7.95^9176 
7.915879W 
7.9606659 



91*734 7.96*5*90 



7.9643880 
7.966243 



7.9680941 49 
7.9699414 50 
7.97178465* 
5» 



94*101^7.9736*31 



7.975459158 



94.905 7.977*908 



7.979118455 
7;9«o94i2 



96.109 7;9S276ii 



7-9845782 
7-9863905 
2j|«8i^ 



43 

44; 

45. 

46. 

47. 

48 



5^ 

60 - 



ot- , 

w)5.5t4|«.o»359*S 
tp6.o«6 Sxa5sft89 

t 



;? 



43 

44 



49 
$' 
53 

4» 

ha 



8 P^ 

.vir.! 



K.t^.^t.VW.^ 



oo»y'S'»7'»8^'990 



0097,7*5 
P9&.131 

098.945 
999*354 



174^ 



7.9900038 

7.991*047 
7.9936o»o 

7-9953955 
7-997i«53 
7-99>97i3 



(>too,i 
?oo,585 

»fl*>t997 * 
to|,4lo 8. 

xoa.ftsi 



698 



oio««6|9 

103.01' 
105.48^ 

t«>3 
I 



9048 



o4.3«| 8.0183785 
|04*74< 8*o»oifti3 



;o5.ti« 8.0s 18607 



X06.418 8.047 
to«.85ft 8.0287) 



0.703 8uj44 



Xi 

tu.i35 

iti.5^8 

Ilft.OOft 



oist.871 
113.308 

113*745 
tl4'>83 
114.631 
115.061 



0115.50a 

x$-943 

1x6.828 

117.272 
117.71-6 



3858 



6088, 



oxi8.i6a 
ii8.< 

1*9.055 
U9.503 
119.952 
iao.401 



0120.852 
121.303 

«V-755 
122.208 
12,2.662 
123.117 



•P075S7 
8.009.5395 
" 9043076 

,00607^0 
8.00784(8 
8.0096TX0 



8.01x37x6 

>oi|x»87 

8.0948$»2 
.0166321 



0578 
»S3 

iOi£i2 



9i«>7»y«« 8.03»2>3^ 
108,1288.033939] 
108,5558.0356508 
108,9838.0373592 

I09«4i« *'039®^43 
X 09.841 



8.04076^9 



8.0444642 

8.045*5^9 
8rf>475393 

8.0492243 
8.050906 



8.0525846 

8.0542599 

8.05591*9 
8^)576007 
8.0592663 
8,0609286 



3.0625878 

8.064248^ 
" ,0658966 
8.0675463 
8.0691928 

8.0708362 



8.0724764 
.0741136 
8.0757476 
8,0773786 
8.0790065 
8.0806313 



8.0822531 
8.0838718 
3.0854875 

8.087 1 002[ 
8.0887099; 
^.0903166 



9Pei 



<l.».ftn^ll.\^.MnA 



0x23.1178.09031166 



0123.574 



124.028 8.0935210 



»M-943 
195:402 

i2J[.862 



0126.324 
X96. 

X27.246|8. 
ltrf,709 8. 

<2l(,i73 ^< 
i»8^37 



8.1914804 
1030635 
i^^«7 

)«02»4I 

1077955 



0129,103 

a30*03* 
190.504 8. 
130.973 8, 

iaM42 



0131^913 

132.8578 

133*8048. 

i 34'»7> 



o>S4-754« 
135.230 

X35.707 
136.1 
1 3^*^64 
'37-144 



1858. 



0137,625 
l38.ioi 

X38.588 
139.07 

>39-555 
140.040 



0140,525 
141.012 
141.099 

'4l-9«7 
142^76 



0143.45^ 
143-947 
144-439 
144-93* 
145.426 

i4^9^ i 



0146^17 
146.^13 
147.410 
147.908 
I4*-4fi7 



0i49!4O7 
149.909 
150.411 
150.914 
151.448 



% 



8.09199^3 



8.0951 1S8 
84*967136 

8.0983055 
8.0998944 



8.|M>9Ss8 

t225Pl7 

8.1x40647 

"5^9 

117x823 

8. X X 87^69 



8. 1202887 

" 1418377 
i4|3^o 

8.1449274 
X444681 

8.1280061 



l»954»5 
8.13x0738 
S. 13260 J 6 
8.1341 J07 
8.x35i55i 
8.1371768 



8.138^958 

8.140AX2I 

8-14x7458 
8.1434368 

^•I4474$» 
8^i£2j^r 



8.1477541 
8..1494546 
8.1507525 
8.x 522478 
8->5374«»5 



8.1567184 
8.1584052 
8.1596857 
8.1611656 
8.1626430 
8.16411^8 



8.1655902 
8.1670600 
8.1685273 
8.1699941 
8.1714545 
8.1729144 



8.17437x8 
8.1758267 
8.1772792 
8.17S7292 
8.1801768 
8.1-816220 



10 Peg 



liy.<7.An4X.V«.ttM 



0151,9248,1816220 



ol54^.»8 

154.934 8 

153-44*8, 
153.9508. 

154-4588 
154*068 



0155*479 8. 
i55-99«8. 
i5#*5oa8, 
157.0158. 

» 57-5*1 ^ 
I58,a44<8, 



0158.5598. 
X59,076|8, 

'59-59 
x6o»ii 
-160.630 8, 
161.150 81 



X916710 

P930971 

9945208 

. W594>i 

98,49736^1 



0161.670 



162,1 9f8.4ioo4|i 



1.714 8 



162, 

463.237I8. 
i6j. ^ 
164.21 



(.741 8, 



ihi 



0164.8x1 

165,3378. 
265.864" 
466. 

x66,^t 

'<7-45 



0167.981 
168.513 

■69,04j 
169.578 
170.112 
170.647 



1.872 8 



0*74-4*3 



175.4968, 
17^-0398 

176.583 
177.127 



0177.673 
178.419 
17^.766 



8,1830648 

184505 » 

8.^859431 

-.1873786 

.x888||8 

8. 1902486 



.4001944 

i.4ai6o42 
.4030199 
.4044243 
4058264 



,4086498 



•8U4*4i 
.4i»8|79 

.4i4»Pt4 



8,4169857 
^4183705 
8.419753' 

4211514 

8.42251x6 

8.4438875 



8.4452613 
8.4466^49 
8.4280043 
8.4293695 
g.4307345 

8.42^0274 



0171.482 8,4334581 
171.718 
172,25618. 
17*. 

173'33* 
ill' 



8.4348167 
4361712 

r,M75*75 
8.4388797 

"440»>97 



8.2415797 

174-954|8-M*9*S5 
.244»673 

.2456089 
8.4*69485 
8.2482860 



8.2496214 

8-*509547 
8,254»86o 



I79.3i4!8.i536i52 

I79.»63i8.25494*4 
180.413*8.2562675 



0180.963 S. 25 7 5906 
111.515-8.2589117 
i82.o67'8.26i02307 
i824S2o|8.26j5477 
183.174I8.2628647 
i83.72t?|S.264i7^ 



0183.728 



2848 



J0184.2I 
i84.84o[8. 
185.397 
185.955 
186.51^ 

87^73 



0187.6348. 
188.195 
188. 
x89.3( 
189.81 , 
190*448 8. 



2733111 

8.2746082 

757 8**739035 



lao 8.277 



8848, 



1967 
4784880 
*797774 



7 
8 

.9 
10 

XX 
X2 

0x91,0x4 ».2bio049 13 
i9X*58o 8.2823504 14 
194.X47 8**836341 
192.7158.2849158 
193.484 8.2861956 
'9§-85^l8.*874735 



0x94-444 

'94*995 

«95-567 
196.1,, 

I96.714{8 
197.288 



II 



il.V.fiiieLVcr.&ie 



7.8648. 



8,4408. 



0197. 
198, 

199.017 
'99r595 ? 
»oo.i73 
400,753 



.3338 



,9148 



04OX 
408' 
404,496 
403.079 
203.663 
204.248 8, 



364 8. 



0208 
408.95} 
*fi>9-54$ 

4jO.I3^ 

alp.73* 
211.326 



0211.921 
412.51 

21|.X 

213.714 

*»4-3 

Jilt 



148 



■yxQjB. 



510 S. 



02x5 

4X6.111 

216.71 
217.31 
ai 
218.524 



8.4641757 



4654867 
2667957 
8.2681028 
8.2694078 
' 2707109 
8.2720119 



8.2887495 
8.2900236 
8.29x2958 
~ 292 €661 
.2938346 
8.2051012 



'5 

I* 

'7 
18 

m^ 

«t 
40 
21 

4* 

*3 
*4 



2963660 
2976489 
8.29^8899 
~ 3001491 
8.3014064 
8.3026619 



563 



30391 
3051675 

8.3064175 
8.3076657 
843089142 
" 5101568 



0204.833 

*^5-4'9 
406.0068. 

206.594 
207,182 
407.77^1 8.3 i75868f42 



8.3x13996 37 
8^3x26406 
3138798 
8.3151172 
8.3163549 



>89 43 



0i88i 
8.3200493 
8-3»'*779 
8.3225047 
8.3237498 47 
8-3^4951* 



78, 



1748 49 



3*73947 
3286148 

8.3298^9* 

1(8,3310459 

332256 Q 



3334682 
8.334^778 

"•3358<«7 

.3370918 

7-92018.3382963 



3^8.: 
(18. 



8:':'jo^Qoi 



*S 
46 

»7 
48 

i9 
30 

I 

$» 
Jl 
J4 

a 



J8 
39 
40 
4* 



a 



50 
5' 

$3 

54 



Ml 



^'9-735 
220.341 

ZZ2pI6E' 



'3 

15 
]6 

»7 

il 
J9 

2Q 
2J 

1 

3 
16 

^7 
i£ 
29 

12 
31 
3^ 
1j 
34^ 
35 
l£ 
j7 
1« 
39 
40 
4J 
42 

43 
44 

4S 
46 

47 
48 

49 
50 

5' 

5a 
S3 
S4 



12 Deg- 



N.V, fine 



oiiB.514 



223-389 
114,001 
214.6 [3 

225^127 
22;.S4i 



L.Vcr.iinc 



^.3394991 



8.3407001 
S.341S997 

^■343^975 
S.3442936 
3^^34543 So 
S.3466S08 



0222,77s 5.3478710 



0226,456 
127,072 
217.689 
22S.307 
22E.915 
129.544 



3. 3 549 B 42 
3.3561639 

3^3573419 
3,35351*4 

^■359^31 
S.360S664 



0230,164 
230.735 



8-3620381 
8.3632081 



13J.407 S.3643765 



232.030 
115-^77 



0233.901 
234.52S 

*3S«55 
235.7S2 
1156,411 
237.040 



0137,670 
238*301 
238.932 
139.565 
240,19! 
240.831 



8.3490614 
5,3502492 

3514354] 
3.3526100 
3.353S019 



^3 D^g' 

N,V. fine L.VerJint 



0256.299 



<^25^'9S4 
257.610 
25S.166 
258,9*3 
259.581 



8.40S7475 



*'3*5S434 
S,3667o;B6 

^.36787^1 



3.3690344 
3,3701950 
3-37'3S39 
*'372SM4 
8,3736671 
8.374S215 



^■3759743 
8.3771255 
8.3781751 
S. 17 94^31 

y S.3S0569S 
3-3317149 




0245.294 

^4^9?S 
246.577 
147.219 
247.861 
243.506 



0149.15 
259.797 

1 5^-444 
151,091 
251.739 
352,381^ 



02 5 3.0 3S 

15+. 340 

254-99^ 
^55.645 



3,3813584 

8. 3 840004 
8.3851409 
S.3S62799 
8.3874174 



0260.900 
161,567 
262.112 
2 62. 8 84 

a&3'547 
264.111 



0164.S76 
265.541 
166.207 
266.875 
167.541 
26S.11 1 



3.4 J 64741 
8.4175713 
8.4186690 
3,4197644 
8.420S533 
8.4119508 



oi6S.38t 
269.551 
270.223 
270.89^ 
271.568 
272,241 



0272.916 
173.591 
274,267 
174,944 
275,622 
176.301 



3,4098556 
3.4109612 
8.4120675 
8,4131713 
^4141736 



260,140 8.4153746 



S.413042G 
8^24 1313 
3.4152101 
3,4163071 
3.4273928 
3.4234770 



^^4295599 
8.4306414 
8.4317216 
8.4318004: 
8,4338773 
8.4349539 



3S96878 
3.3903207 
S.391952 
8,3930812 
8,3941107 
^'5953777 



0185.19s 
285.888 
186.579 
187,171 
137.96^ 
23P,6j7 



8.3964632 
8.3975873 
8.3987098 
S.399B310 
3,4009506 
8,4010688 



3.4031855 

3.405414: 
8.4065370 
3.4076380 
^,4087475 



,689 8^04300 



.99,8 



0176.930 
177.661 

27S.342 

279-024 
279,706 
180.390 



0181.074 
281,760 
282.446 
283.133 
2S3.810 
284,509 



8.4433213 
8,4498783 
3.4 50 9 3 50 
S.451989S 
3.4530434 
8.4540957 



10189,351 
190,047 

2 90-7 4* 
191.439 
292.137 
291.835 



0193.534 
194,234 

3^94-955 
195.637 
196-339 
^97-°4) 



8.4360286 
S.4371020 
3,4381740 
8.4392447 
8.440^141 
8.4413821 



N.V.Sim L.Vcr.fine 



0297.043 



8^7^8189 



0301.989 
302.699 

303.409 
304.111 
304,833 
3^5547 



8,4424488 

^■443 5 14* 
8,4445783 
3.44564 ro 
3,4467014 
3,4477625 



5^.4551467 
S.4561964 
8.457244S 
8.4581920 
8-4593 37 S 
8.4603 8 24 



3,4614257 
3.4624677 
8.4635035 
8.4645480 
8,4655863 
8.466613-1 



E. 4676 590 
8.46S6935 
8,4697167 

8'47<'7 587 
3.471 7S94 

3.4718139 



0197.747 
298.451 
199.158 
199.864 
300,571 
301,180 



0306.160 
306.975 
307.691 
308,407 
309.115 



0310.561 
311. 181 
311.002 
311.713 

3^3^445 
314*168 



0314,891 

3'5-6"7 
316.341 
317.069 

317-79* 
318.524 



S. 4738471 
8.474S742 
8.4759000 
84769246 
3.47794S0 
8.4739701 



,4799910 
.48 10107 
.481029 1 
,4830464 
.4840625 
'4^5^773 



J 5 D^g' 

S. V.lmcL.Vcr. rttic 



,486091 
.4S71034 
,4881147 
.4891247 

'490133* 
'49"i4J2 



^4911477 

1.493^530 
t.494157^ 
[,495] 60 
t.4961619 
1.4971615 



84981619 
3.499^602 
'^■5001573 
8*5011531 
3.5021480 
S.5031416 



0319,252 
319.931 
320.7 
321.443 

321-175 
311.908 



0323.642 
324.376 
325- "1 
315.848 
326,585, 
317.312 



8.510064S 
S.5M0493 
3.5110316 
3.513014S" 
8.5139959 
8^5149758 



032S.06J 
328.300J3 

3^9*541 ^ 
330.1S2 
331.023 
331,766 8 



03311.51c 
33^1 54 
33 3-999 
334-745 
33 5^492 
336.239 



0336.988 

337*737 
333.487 
339,13s 
339.9S9 
34^-74^ 



"?. 5041 341 

^■5051254 
3.5061156 
3,5071046 
3.5080925 
3,5090792 



0340.741 



0341.495 
341.149 
343,004 
343-7*0! 
344.516 
345-174 



3.5314153 



5333^44 
8.53434*3 

8-5351991 
8.5362551 
8.5372098 
8.53S1635 



0346,031 
346.791 
347*551 
348.3 
349,073 
349*835 



8.5391161 
3,5400677 
8,5410 iSjt 
8.5419676 
8.5429160 
' 5438633 



0350.598 
351.361 

351*117 
351.891 

353659 
354-4^6 



94.8. 



^355-1,. 
355,963 

356*73* 
357*503 
358-1 . 
359.046 



74 8 



-5159546 
5169324 
5179089 
5188844 
S1985SS 
510E32C 



5218041 
5127752 

513745' 
5147140 
5256817 
5266484 



8.5276139 

8. 51 a 57 84 

*' 519 54 1 7 
3.5305040 
8,5314651 

^-5314153 



0359,819 
360.593 
361,367 
362*142 
361.9 ^ 
3*1-695 



8,5448096 
8*5457543 
3.5466990 
8»547642i 
3.5485843 
S-5495153 



5504654 
8.55 '4044 

^•5513413 
8-5531793 
8.5542152 
8.555150Q 



0364.473 
365.151 
366.031 
366.811 

3*7-591 
368.374: 



0369,157 
369.94^ 
370.715 
37^-5 
372-29* 
373-083 



037S.6r3 
379.406 
380.100 



% 



9 
10 



13 

14 
H 
16 

17 
18 



19 
10 
22 
12 
23 
14 



15 
26 

17 
28 

19 



.5560839 
-5570167 

-55794*5 
.5588793 
.5598091 -, 
.5607^ 79! 3£ 

.5616676] 

5*159141 
-5635181 

5*44419 
5653666 
5662B94 



8.567iii_ 
8.5681318 
8.5690516 
8,5699704 
8.5708881 
8.5718049 



3^ 
3a 
33i 
34 
35 
36 



37 

3a 
39 

40 

4' 

41 



0373,8708,5717107 41 
3746588,5736355 
3754488.5745494 
3 76.1 3 S 8.5754622 
377.Di£,8. 5763741 
377^108^5772850 



381,790 

381.5^7 



0333.384 
384.181 
384.98] 
3S5.7S1 
386.532 
387-385 



3, 



57^1950 
-5791039 
5800119 
3S0.995 8,^809189 
".5S1S250 
581730 



S.5S36341 
8.5S45374 

8*585439* 
3,5863409 

8.587HII 
S.5SS14Q6 



44 
45 
4* 
47 
48 

49 
50 
5» 
5* 
5i 
54 

55 

5* 

571 

58 

S9\ 

5o 



^ 



I 

2 

3 

4 
5 

7 
8 

9 
lo 
11 

12 

H 
«5 
i6 

17 
i8 

'9 

20 
21 
22 
»3 

as 

26 

»7 
28 

^9 
3£ 

3" 
32 
33 
34 
35 
36 

37 
38 
39 
40 

41 
42 

43 
44 
45 
46 
47 
£ 
49 
50 
51 
5^ 
53 
54 



55 
56 
57 
58 
59 
60 



6 Peg. 



N.v. line L.Ver. fine 



0387-383 



8.5881406 



0388.18 
38S.98 

389.793^ 
390.597 

39 > •40a 
392.208 



0393.01^ 
393.8^3 
394-63* 
395-44a 
396.2C2 

397'P03 



8.5890390 
3.5899365 
8,5908330 
8.5917286 
8.5926233 
8-5935^70 



0397.875 
398.688 
399.501 
400.316 
401. 131 
401-947 



8.5944097 
8.5953016 
8.5961925 
8.5970824 
8-5979715 
8-5988596 



8.5997468 
8.6006310 
8,6015184 
8.6024028 
8.6032863 
8.6041689 



0462.764 
403.582 
404.400 
405.219 
406.039 
406.86c 



0407.682 
408.504 
409.328 
410.152 
410.977 
41 1.803 



8.6050506 
8.60593J3 
8.6068112 
8.6076901 
8.6085681 
8. 6094453 



0412.629 

413-457 

414.285 

415.114 

4i|. 

4J0- 



9448, 



774 3, 



0417,606 
418.438 
419.271 
420.105 
420.940 
4ai-7r5 



0422.611 
423,448 
424.286 
425.125 
425-965 
426.805 



0432.710 

433-557 
434.405 

435-^53 
436.102 



8.6103215 
8.6112968 
8.6120712 
8.6129448 
8.6138174 
8.6146891 



8.61556CC 
8.6164299 
8.617299c 
8.6181672 
".6190345 
6199CCC 



S.6207664 
8.6216311 
3.6224948 
8.6233577 
3.6242197 
^.6250809 



S.6259412 
8.6268006 
8.6276591 
O.628516S 
8.6293736 
.^.6302295 



0427.646 
428.488 
419-331 
430.175 

431-019 . 

431.8648.6353472 



3.6310846 
S.6319388 

8.6327922 

8.6336447 
8.6344964 



8.636197I 
8.6370462 
8.6378945 
8.6387419 
8.6395884 
8.6404342 



j7_Deg^ 

N.v. fine L.Ver. fine 



0436.952 



8.6404342 



0437.803 
438.655 
439.508 
44a36i 
4^1.215 
442.070 



0442.926 
443-782 
444-639 
445-498 
446.357 
447.216 



0448-077 
448.938 
449.801 
450*664 8 
451-527 
452^392 



0453*257 
454*124 

454.991 
455-859 
456-727 
457-597 



0458.467 
459.338 
460.210 
461.083 
461.956 
462.830 



0463.706 
464.582 
465-458 
466.336 
467.214 
468.093 



0468.973 

469-854 
470.736 
471.618 
472.501 
473-385 



0474.270 
475.156 
476.042 
476.929 
477.817 
478.706 



0479.596 
480.486 
481,377 
482.269 
483.162 
484-056 



0484,950 
485.846 
486.742 
487.639 
488.536 
±82131 



6412791 
642 1 23 1 
6429663 
6438087 
6446502 
6454909 



6463308 
6471698 
6480080 
6488454 
6496820 
6505177 



■6513526 
.6521867 
.6530200 

•6538524 
6546^4] 

l555i49 
.6563449 
.6571741 
,6580025 
,6588301 
,6596569 
,6604829 



6613081 
6621324 
6629560 
6637788 
6646008 
6654220 



6662424 
6670620 
6678808 
6686988 
669516c 
6703324 



6711481 
6719630 
6727771 

6735904 
6744020 

6752147 



6760256 
6768358 
6776455 
6784539 
6792618 
6800689 



.6808753 
,6816809 
^6824857 
.6832897 
.6840930 
,6848956 



6856973 
6864984 
6872986 
6880981 
6888969 
6896949 



0489.43 5I8.6896949 



0490.3348 
491.234I8 

492.135 

493-037 

493-939 

94.^43 



.18 Peg. 

N.V.imc! L.Ver. fine 



■95-747 
96.652 

97-557 
498.46418, 

99-371 
;oo.27c 



ci.iSi 
C2.098 
03.0C9 
03.92c 
C4.832 
05-74'^ 



06.65 c 

07-574 
08.489 
09.405 
10.322 
11.24c 



12.15S 
13.07E 
13.998 
14.910 
15.841 
16.763 



17.687 
18.611 
19.536 
20.462 
21.38S 
22.316 



23.244 

24-172 
25.103 
26.03^; 
26.965 
27-897 



28.83c 

29-764 
30.699 
31.634 
32-570 
33-507 



34-445 
35.384 
36,323 
37.264 
J8.205 
39-146 



;40.o89 
141.032 

41-977 
42.922 
43.868 
544-814 



,6904921 
,6912886 
,6920844 
.6928794 
,6936736 
.6944672 



6952599 

696052c 

696843 

6976338 

6984236 

,699212 



0000 I c 

007886 
015755 

023617 

031471 

7039318 



047158 
054990 

062815 
070633 

078444 

086247 



004044 

101833 
IC96I5 

11739c 
125157 

13291S 



140671 
I4S4II 

156157 

i6388r 
17 16 14 
179332 



187044 

19474^ 
202445 
210135 
21781b 
225494 



233163 

240825 
24848c 
256129 
26377c 
271404 



279032 
286653 
294267 
301874 
309474 
317067 



324654 
332233 
339806 

347373 
354932 
362485 



0544.814 8.7362485 



19 Peg. 

N.v. finclL.Ver. fine 



45-762 
46.710 

47-659 
48.609 

49-559 
50-511 



51-463 
52.416 

53-370 
54-325 
55.280 
56.236 



'938 
,1518. 
jIIo 8, 
.069 
.029 



•990 
.952 8. 

C - 

8 
8. 



;62._ 
163.915 
164.878 
^65.843 w. 
;66.8o8 8. 
167-773 



68.740 
69.707 
70.676 

71-645 
72.614 

73-585 



74-556 
75.529 
76.502 

77.475 
78.450 
79-425 



;8o,. 
;8i. 
;82. 
;83. 



»402 

•379 8- 
.3568. 

•3358 



184.314 8. 

'fir «/vr fi 



'295 



86.276 

88,240 8. 
89.223 
90.207 
91.192 



92.178 
93.165 

94-152 
95.140 
96.129 
97-11 



;98.i09 8. 

99.101 
600.093 
'01.086 

02.079 

03.074 8. 



7370030 
7377570 
7385102 
7392628 
7400147 
7407659 



7415165 
7422664 

7430156 
7437642 
7445121 
7452593 



.7460059 
7467518 
747497 
7482417 

7489857 
.7497290 



7504716 

7512136 

7519549 
7526956 

7534357 
754175 



7549138 
7556519 
7563894 
7571262 
7578623 
7585979 



7593327 
7600670 
7608006 
7615336 
7622659 
7629976 



7637286 

764459 

7651889 

7659180 

7666466 

7673745 



768101S 
7688284 

7695544 

7702798 
7710046 
7717288 



7724523 
7731752 

7738975 
7746192 

7753403 
,7760607 



,7767805 

7774997 
7782183 
,7789363 
,7796537 
7803705 



19 
20 
21 
22 
23 
24 



25 
26 

27 
28 

29 
30 



31 
32 

33 
34 
35 
ll 
37 
38 

39 

40 

41 

42 



43 
44 
45 
46 
47 
48 



49 
50 
51 
52 
53 

i± 

55 

56 

58 
59 

60 



ofio3»074 



20 Deg- 



Sy. fi(^e 



0604. oC 9 
605.065 

607.060 

605.057 

0610^058 
61 i«o5K 
6 1 1,06c' 
653.062 
6 r 4,06 6 
6t 5.070 



0616.075 
617.080 
61^.037 
619.0^4 
6zoAox 
6:iJ-T 1 1 



19 ofui.ijc 
6z],.i ] I 
624.141 
625,154 
6^6.167 
617.180 



14 



37 

39 

40 

4' 

41 



41 
44 

4S 
46 

47 
48 



49 
50 

SI 
SI. 

53 

54 



0623^194 
6ig.2ic 
6^0.226 
6]i.^4i 
631. 26G 



0634.297 
635.337 
616.33S 

*37'3S9 
63R.3S2 

639.405 



0640.^^^ 
641,453 
641,479 
643.505 

*44-53^ 
645.56(1 



0646.583 
647.61K 
643. 64S 

649-^79 
650.711 

^5''741 



°^5^-777 
653.811 
654.^46 
655.831 
656.9 J S 
657^955 



0658.^9^ 
660.032 
661.071 
66a. 1 12 
66|,i54 
664.196 



I..V, lint; 



8,7^0370'; 



7515171 
7832314 
7839452 
28465S3 
71^537^ 
,7860837 
7867940 
7875047 
7832149 
78S9i44 



7896333 
7903416 
7910494 

79175^5 
79^4&j^, 
791' 69° ! 



■79387431 
,7945791' 

■795^^33 
,7959369; 
,7966S<99 
79739^3 



798C941 

79^7951 
7994960! 
8001961 
SC08956 
801594 



80129^3 
8029906 
8036^77 

3045^43 
8050SD3 
S057758 

8064707 
S071649 
807K587 
8o855rS 
S092444 
8c99|64 

3 10617 S 
8113187 
8120090 
8126983 
3133S79 
8140765 



^147646 
8154511 
8161390 
S163253 
8175] [ 1 
8181964 



Bi£8Sjo 
8195652 
8101437 
8109317 
821614^ 
3112961 



2 1 Deg, 

NkV* (ire L,. V tr, !)nf 



0664,196 



0665,239 
666.1S2 
667.327 
668.371 

669.4r3 

670.46 c: 



S.S149774 
3,3236581 

8.Sh33^5 
S.32soi8a 

8.3^56973 
8.^263759 



0671.512 
672-561 
673.610 
674.660 
675.710 
676,762 



0677.814 
673.867 
679,921 
68o.97t 
681,031 
683,033 



0684^145 
685,203 
686.161 
687,321 
6S8.381 
639.441 



0690.504 
691.566 
692.630 
693.694 
694-750 
695.824 



0696.891 
697.958 
699.026 
7CC.&95 
701,165 
702.235 



0703,306 
704,373 
705.451 

707.599 
708.674 



0709.750 
710.827 
711.904 
711.933 
714.062 
715141 



0716.2 
717.304 
71^.386 
719,469 
710.553 
711.637 



0711*713 
723.809 
714.896 
725.9*4 
72**071 3 
728.161 



0.^2:1196 



i^.8270539 

S.81773,4 
8.8284083 
8,3190343 
8.8297606 

^.3304360 



.ft 3 u 107 
,331785c 
,^324537 

■^13'3i^ 
.8353044 

■8^447^5 



8351480 
3358190 
8364S9'! 

^37^5^4 
8378183 
8384976 



8391660 

^29^337 
8405010 
841 1677 
341S339 
3424996 



3431647 
3433294 

^444934 
3451570 
845 S 100 
3464816 



^471445 
347&060 
348467c 
3491274 
3497S73 
3504467 



8511055 
3517639 
S 5241 17 
3530790 

S537358 



^55^479 

.8557032 

8563579 
8570111 
3576659 
S583191 



.85S9718 
,8596140 
,8601757 
,£609168 
S615775 
.8622277 



0718.161 



0729.152 
730-342 
731*434 
732.516 
733.620 
734*714 



0735. SoS 
736.904 
738.000 
739,098 
740.195 
741,294 



0741,304 
741-494 
744-595 
745^f^97 
746.799 

747-9^ 3 
0749 .Co 7 

750.1 11 
751.218 
75*'3i4 
753^41^ 

754-540 



22 Deg, 



ii. 3622277 
8" 



0755,649 
756-75S 
757.S69 
758.980 
760.092 
761.205 



0762.318 

765.433 

764.548 

765.664 

766.7; 

767,898 



0769.016 
770. J35 
77''iS5 
77i-37& 
773-497 
774'6i9 



J77 5*741 
776.866 
777.990 
779.116 
780.241 
781.368 



0731.496 
783^6*5 
784.754 «, 
735,384 
787.014 
788.146 



07B9.173 
790.41 1 

79«*545 
791.68 c 
793.815 

794-35 



8628774 
8633165 
8641752 
8648233 
S65471C 
.866U81 



8667648 
8674109 
8680566 
8687018 
8693464 
.8699906 



8706342 
.8711774 
8719101 
8715623 
8732040 
^73845^ 



S744859 
8751161 
8757658 
.8764051 
8770438 
.877682 



8783198 
873957 

^795939 
8S01303 
880866 
88 150 14 



8S11363 
8817707 
8834046 
8 840 380 
3346710 



8859354 
S&65669 
8871980 
8878285 
8884586 
8890882 



8S97173 
8903460 
8909742 
S916019 
8922291 
8918559I 



8934812 
8941080 
89473 H 
3953583 
8959817 
8966066 



.8971301 
.3978532 
8984757 
895^0978 
8997194 
9003406 



0704-951 



0796.0S8 8, 
797,116 8, 
798.365 8, 
709.504 
800.644 ^' 
801.785 



0801.917 
804.069 
805.112 
S06.356 
807.501 
808.647 



0809.793 
810.940 
3i2.o88 
S13.137 
814.386 
^'5-536 



0S16.687 

817-839 
818.991 
81Q.145 
811.299 
812.454 



23 D^g- 

N.V, nrdL.Vtr (int. 



8»9q"034t)fc 



0813,609 3. 
814.766 8. 

S15.913** 
817.081 " 
81S.240 



0830.560 
331.71J 
831.882 
834.045 
835.109 
8j6v373 



0837.538 
838.703 
839*870 
841,037 
841.205 
^43-374 



0844.544 
845,714 
846.885 
843.057 
849.130 
8 50.403 



0851.578 
851,753 
853.918 
855,105 
856.181 
S 57.460 



0858.639 
859.819 
8&0.999 3 
861. i8t 
863.363 
864-545 



9009613 
9015816 
9012013 
90i3io; 

9°34395 

,9040579; 



9046759 
9052934 
9059104 

9065270 
90714-1 

,907753^ 



90S 3740 
90S9887 
9096030 
9101169 
9108303 
9"443i 



9110557 
911667S 
9132794 
9138905 
9 1450 u 
^151115 



.9157113 

9169396 
917548c 
9181561 
918763^ 



919370!^ 

9199775 
9105837 
.9111895 
921794^ 
9123999 



9130C43 
9136084 
9141110 
,9248151 

9154179 
9160102 



9166111 
9171135 
927S145 
9184151 
9^90152 
9296249 



9302141 
9308131 
93 1 41 1 5 

.9310194 
,9316170 
.9331x41 



.933S1CS 
934*^c7c 
93 50cji^ 

93559S? 

936itj^2 
9367^7^, 



A 2 





24 Deg, 


25Deg. 


26 Deg. 


27 Deg, 




1 


N.V. fmc 


UVeijine 


N.^. fmf 


L.Vcr. fint 


L.V.fmc 


L.Vcr, fine 


T,V.rinc 


L.Vcr. fine 


o 


0864*^4? 


8.9;67878 


0936.912 


S.9717035 


1012.060 


9.0052061 


1089.935 


9.0374005 


I 


0865.7*9 


S.9373819 


0938,1^^ 


S. 972273 1 


1013.335 


9.0057531 


I09[.i56 


9*0379265 


^ 


866,913 


8.^37975* 


939,382 


3.9728424 


1014.611 


9,0061997 


1092.577 


9.0384511 


1 


3 


SCS.cgg 


8.93856S9 


940,614 


8.97341 13 


joi 5.833 


9.006846c 


1093,900 


9.0389776 


3 


4 


S69.z^4 


8.9393618 


941,846 


8.9739797 


1017.166 


9.0073920 


1095.223 


9,0395016 


4 


5 


87 0.47 J 


8-9397541 


943.07S 


8.9745478 


1018,445 


9.0079375 


1096.547 


9.0400273 


5 


« 


871.658 


S. 9403461 


944-3 1 i 


3.975i'5S 


1019.714 


9,0084827 


1097.871 


9.0405517 


t 


7 


0871^46 


8.940937a 


0945.546 


8.9756818 


1 oil. 004 


9,0090176 


3099.197 


9.0410757 


7 


S 


S74-035 


8,94r529o 


946.781 


8,9763497 


1012.185 


9.0095721 


1100,524 


9,0415994 


8 


9 


875.3^5 


8,9411197 


948.017 


8.9768163 


T013.567 


9,0101 162 


1101.851 


9.0411218 


9 


io 


S76.416 


8.9417101 


949,254 


^'9773B24 


1 014.S49 


9.0106600 


1103.178 


9.04164 58 


10 


ti 


877.607 


8.94^3000 


950.491 


8.9779482 


1026.131 


9,0112034 


1104.507 


9.04316S5 


11 


11 


87»-799 


S.9438895 


951.719 


8.9785135 


K017.416 


9.0117465 


1 105,636 


9.0436906 


11 
'3 


n 


0879,991 


8.9444785 


0952,968 


8.9790785 


1018.701 


9,0112892 


1 107.166 


9.0441119 


H 


£3i.il5 


8.9450672 


954.108 


8,9796431 


1029.986 


9,0118315 


1108.497 


9.0447345 


14 


M 


SSi^^Sc 


^,9456554 


955-449 


3.9802073 


1031.273 


9.0133735 


1 109. S29 


9-0452559 


M 


j6 


883.^75 


3.9461433' 


956,690 


3.980771 1 


1032,560 


9.0139151 


iin.161 


9,0457769 


16 


'7 


S84.771 


8.9463307 


957^93- 


8.98,3346 


1033.847 


9.0144564 


iiti>494 


9.0461976 


17 


i» 


885,967 


S. 9474177 


959'! 7? 


3,.98i8976 


1035.136 


9.0149973 


1113,82s 


9.0468 1 80 


18 


'9 


0387.165 


ft. 9 4 80042 


0960.418 


3^9824603 


1036.415 


9.015537S 


1115.162 


9,0473380 


'9 


lO 


S88.363 


S. 9 48 5904 


961.662 


8.9830126 


1037.715 


9.0160781 


1116.497 


9,047357^ 


10 


11 


889.56^ 


^.949 [76] 


961.907 


8.9835845 


1039.006 


9.0166179 


II 17.834 


9,0483771 


It 


Z£ 


S90-761 


8.9497615 


964.153 


8.9841460 


1040,197 


9.0171574 


11 19.170 


9.0488962 


12 


^3 


891*962 


8.9503464 


9 6 5.400 


S.9S47072 


1041.589 


910176965 


1120,508 


9,0494149 


13 


^4 


893.163 


8.9509309 


966.647 


8.9852679 


104 Jt. 881 


9.0181353 


1121.846 


9-<>499333 


^5 


^5 


0^94.^65 


8,9515150 


096 7.89 j; 


S.985S283 


1044.176 


9,018773s 


1123.185 


9.0504514 


^b 


^95'$^^ 


8.9310987 


9^9''44 


8.9863883 


1045,471 


9.0193119 


1124,515 


9.0509691 


2 b 


27 


896.772 


:S.95i682o 


97*='394 


8.9869480 


1046.766 


9,0198496 


J 115.866 


9.0514865 


*7 


lb 


897,976 


3.951164S 


971.644 


8.9875071 


[ 048.062 


9.0203870 


1 127.207 


9.0520036 


2b 


15 


899,181 


8.9538473 


973,895 


3,98806611 


1049.359 


9*0109240 


1118,549 


9^0525104 


19 


30 


900.^87 


^-9544^94 


974-147 


S.98S6146 


1050.656 


9.0214607 


1129.S91 


9.0530368 


30 
3' 


3T 


090 J. 594 


^^95501 10 


0975.400 


8.9891S27 


1051.955 


9.0219970 


1131.235 


9.0535529 


3^ 


90t.8ci] 


8.9555922 


976.653 


8,9897404 


1053.254 


9.0115330 


1131,580 


9.0540687 


3* 


33 


904,010 


3.9561731 


977*908 


8,9902978 


1054-554 


9.0130687 


J '33*915 


9.0545842 


33 


j4 


905,119 


3*95^7535 


979-162. 


8.9908548 


1055.854 


9.0136039 


1135.170 


9.0550993 


34 


35 


9o6'428 


3-9573335 


980.418 


8.9914114 


1057. J 56 


9,0241389 


1 136.617 


9.0556141 


35 


37 


907,639 


8.9579)31 


98 1.67 5 


8,9919676 


1058.453 


9.024673 s 


1137.964 


9,0561186 


37 


0908,850 


^.9584913 


0981,932 


8.9915135 


1059.760 


9.0251077 


1139.311 


9.056642S 


3S 


910.062 


8.9590711 


984.190 


3,9930790 


1061.064 


9.0157416 


1140.661 


9.0571566 


3* 


39 


911-175 


8,9596495 


985.449 


3.9936341 


1062.368 


9.0262752 


1142,011 


9.0576701 


39 


40 


911,489 


8,9602275 


986.708 


8.9941388 


1063.674 


9.0268084 


Ii43-l6i 


9.0581833 


40 


4» 


9I3-7C3 


S. 9608051 


9S7.969 


8.9947432 


1064,979 


9.0273412 


iJ44-7>i 


9.0586961 


4t 


41 


9 14.9 1 S 


8.9613823 


9^9.230 


8-995197* 


1066.286 


9.0278738 


1 146.064 


9.05910S8 


41 

43 


43 


09 1 6. ] 34 


8.96J9591 


0990.491 


8.995S508 


1067.594 


9.0284059 


1147-416 


9.0597110 


44 


917.351 


^■9^^5355 


99'-7S4 


3,9964C4r 


1068.902 


9-0289373 


114S.770 


9.0602339 


44 


45 


9j8,5bS 


8.963J 114 


993.018 


8.9969569 


J070.2H 


9.0294691 


1150.114 


9.0607445 


45 


46 


919,7^6 


^,9636870 


994. 1S2 


8.9975095 


1071.510 


9.0300004 


1151.473 


9.0612558 


46 


47 


921.005 


8.96416^12 


95 5-54? 


8.99S0616 


1072,831 


9.0305311 


1152.834 


9.0617668 


47 


4H 


qi2.i%s 


3,9648370 


996.^12 


3.9986134 


1074.141 


9»03to6]6 


1 1 54. J 90 


9.0612774 


48 
49 


49 


09*3-44^ 


8.9654114 


0998. 07Q 


8.9991648 


J 07 5*454 


9'«33T59J7 


'i55'S47 


9.0627S77 


50 


924.667 


8,9659854 


999-34^ 


3,9997158 


1076.766 


9.0321215 


1156,905 


9.0631977 


50 


S' 


9iS'SSg 


3^9665590 


1 000.6 14 


9.0002665 


1078.080 


9.0326509 


11 58. 264 


9.0633074 


51 


52 


917*112 


S.9671312 


1001.883 


9,0008168 


1079.394 


9.0331800 


1159,613 


9.0643168 


51 


53 


92R.335 


8.96770 so 


IC03.152 


9.C01 3667 


1080.709 


9.03370SS 


1160.983 


9.0648258 


S3 


54 


919.560 


8.96S1774 
^.96SS?4g4 


1004,422 


9.0019163 


1082.^25 


9.0342371 


1161,344 


9.0653346 


54 


55 


0930.785 


ICO 5. 69 3 


9.0024655 


1083,341 


9,0347651 


1163.705 


9.0658430 


55, 


sfe 


9 3 2.01 1 


1 9 694.21c 


1006.965 


9.0030144 


[084.658 


9.0352930 


1165.067 


9.0663511 


S^ 


S7 


933'^3S 


^.9699922 


icog.137 


9.0035628 


1085,976 


9.0358204 


1166.431 


9.0 66^5 89 


57 


S!i 


934*465 


8.97C563C; 


1009^511 


9.004 1 109 


1087.295 


9.0363474 


1167.794 


9.0673663 


58 


J 9 


9i.'v-691^-&7ir3 2: 


101^.7X5 


9,0046587 


10S8.6K 


9,0368741 


1169,159 


9.067S735 


59 


be 


936.i>ai 3.97170^5 


TOl2,c6o 


9.D0^2u6l 


1089.9359.03740051 


1 170.51419,0683803 


bo 



28Deg, 



L.V fine 



UVcr.finc 



7 
8 

9 

lO 

II 

12 



13 

i6 

>7 

i8 



»9 

20 

21 
22 
»3 

21 

26 

*7 

28 

29 
30 

3« 
3» 
33 
34 
.35 
36 



37 
38 
39 
40 

41 

43 



45 
46 
'47 
48 



49 
50 

5 

53 
11 
55 
56 
57 
58 
59 
60 



170.524 9*0683803 



171.890 

i73-*57 . 

174.6249-009 

175*993 

i77«36» 

'78-73' 



9.0688869 
9.0693931 
\8990 
9.0704046 
9.0709099 
9.0714148 



180.102 
181.473 

182.S45 
184.218 
185.591 
186.965 



188.340 
189.716 
191.093 
192.470 
193-848 
195.226 



9.0719195 
9,0724238 
9.0729279 
9,0734316 

9-0739350 
9.0744381 



9.0749409 
9.0754434 

9-0759455 
9.0764474 
9.0769490 
9.0774502 



196.606 
197.986 
199.367 
200.749 
202.131 
203 



iili 



9.0779511 
9.0784518 
9.0789521 
9.0794521 
9.0799518 
.0804512 



204.898 
206.283 
207.668 



9.0809503 
9.0814491 
9.0819476 



209.054 9.0824458 



210441 
211.829 



221*563 
222.957 

224.351 
225.746 
227.142 
228.538 



229.936 

»3''334 
a3a-73» 
a34-» 
a35'53a 

»36-933 



»38.335 
239.737 
241.141 

*4a-545 
243.949 

^45-355 



246.761 
248.168 

»49-575 
250. 

a5*-393 
253.803 



9849 



9.0829437 
9.0834413 



9.0839386 
9.0844356 



213.217 

214.606 

215.996 9-0S49 3 22 

217.387 

>i8.778 

220.170 



9.0854286 
9.0859247 
9.0864204 



9.0869159 
9.08741 1 1 
9.0879059 
9.0884005 
9.0888948 
9.0893887 



3*9" 



9.0S98824 
9.0903758 
9.0908688 
9.0913616 
9.09 1 8 541 
9.0923462 



9.0928381 

9.0933*97 
9.0938210 
9.0943120 
9.0948027 
9.095^93' 



9.0957831 
9.0962730 
9.0967625 

097a5'7 
9.0977406 
9.0982293 



29 Dgg- 

N.V. fine L.Vcr. fine 



a53-8o3 



»55.2 

256.625 

258.037 

259.450 

260.863 

262.278 9. 



14 9.0987176 
9.0992057 
9.0996934 



263.693 

265.1 

266«525]9. 

267^942 

269.360 

170-779 



272.199 

273.619 

275.040 

276.462 

277.884 9. 

179*307 



280.731 

282.15619. 

283.581 

285.007 9. 

286.4349. 

287.862 



289.290 

290.7199. 

292.149 

293.580 

295.011 

196-443 



297.876 9. 

299.3099. 

300.744 

302.179 

303.6149. 

305.051 9. 



306.488 
307.926 
309.364 
310.804 



312.2449. 
3 '3*68 5 



315.126 
316.569 
318.012 
319.456 
320.900 
311-345 



323.791 

325.238 

326.686 

328.1349. 

329.583 

33'*oi3 



332.483 

333-934 
335.386 
336.839 
33S.a92 

339*746 



.0982293 



001809 
006681 
o"S49 



016415 
021278 
026138 
030995 
035850 
040701 



045550 
050395 
055238 
060078 
064915 
069749 



074580 
079408 
084234 
089056 
093876 
098693 



103507 
108318 
113126 
117932 
122735 
'17534 



'3133K 
137126 
141917 
146705 
151491 
156174 



161054 
165831 
170606 

'75377 
180146 
184912 



189675 
194436 
199193 
203948 
208700 
i'3449 



218196 
222939 
227680 
232419 
*37'54 
241887 



246617 

15 '344 

256068 

26079' 

265508 

27oa25 



3Q Dgg- 

N.V* fine L.Ver. fine 



339-746 



341.20I' 
342.656 

344-"3 
345*570 
347.027 
348.486 



349*945 
35'*405 
352.866 

354-317 
355*789 
357*151 



358.716 
360.180 
361.645 
363.111 
364.577 
366.044 9' 



367.512 

368.981 

370.45 

37'*9i' 

373*391 

374-863 



376.336 
377.809 
379.283 

380.757 
382.232 
383.708 



385.185 
386.663 
388.141 
389.620 
391.099 
391-580 



394.061 

395-543 
397.025 
398.509 
399-993 
401.477 



402.963 
[404.449 
405.936 
407.424 
408.91a 
410.401 



41 1.89 J 
413.381 

4'4-873 
416.365 
417.857 
4'9-3S' 



420.845 
422.340 9 
423.836 

415*331 
426.829 

4i8»3i7 



270225 



274438 
279649 
184356 
289062 
293764 
198464 



303161 

307855 
312547 

3'7i35 
321921 
326605 



331286 

335964 
340639 

3453" 
349981 

354648 



3593'3 
363975 
368634 

373190 
377944 
381595 



387144 
391889 
396532 
401 173 
40581 I 
410446 



415078 
419708 

414335 
428960 

43358' 
438201 



442817 

44743' 
452042 
456651 
461257 
465861 



470461 

475060 

479655 
484248 
488838 
493416 



149801 1 
502594 
507174 

5"75« 
516326 
520898 



515467 
530034 
534599 
539161 
543720 
548276 



3' Dgg- 

N.V. fiqel L.Ver. fine 



1428.327 



1429.826 
1431.325 

1431*815 
1434-326 



'435 
'437 



t27 

319 



9*' 55183' 
9.1557382 
9.1561931 
9.1566477 
9I1571021 
9-'57556i 



U38.832 
1440.336 
1441.840 

'443-345 
1444.851 

'446.357 



1447.865 

'449-373 
1450.881 

1451.39' 
1453.901 

'455*4'i 



'456.913 
1458.436 

'459*949 
1461.462 
1462.977 
1464,492 



1466.008 

1467.515 
1469.042 
1470.560 
1472.079 
'473-598 



1475.119 
1476.640 
1478.161 
1479.684 
1481.207 
'482.73 



1484.255 
1485.781 
1487.307 
1488.833 
1490.361 
1491.889 



1493.418 
1494.947 
1496.478 
1498.009 
1499.541 
1501.073 



1 502.606 
1504.140 
1505.675 
1507.210 
1 508.746 
1510.283 



1511.821 

'5'3*359 
1514.898 
1516.438 
1517.97S 
'S'9-S «^ 



.1548276 



9.1580101 
9,1584637 
9.1589171 
9.1593702 
9.1598230 
9.1602756 



9.1607280 
9.1611800 
9.1616319 
9.1620835 
9.1625348 
9.1629859 



9.1634367 
9-1638873 
9.1643376 
9.1647876 
9-^652374 
9.1656870 



9.1661363 
9.1665854 
9.1670342 
9.1674S28 
9.1679311 
9*'6g379i 



9.1688269 
9.1692745 
9.1697218 
9.1701689 
9.1706157 
9.171062') 



9.1715086 
9.1719547 
9.1724005 
9.172S461 
9.1732914 
9-'73736$ 



9.1741813 
9.1746259 
9.1750703 
9.1755144 
9.1759582 
9. 1 7 640 18 



9.1768452 
9.17728S3 
9.1777312 
9.1781738 
9.1786162 
9.1790584 



9.1795003 
9.1799419 
9.1803833 
9.1808245 
812655 
9.iSi7of*i 



'3 
14 
'5 
16 

'7 
18 



'9 
20 



13 
24 



31 
32 

33 

34 

35 

li 

37 
« \ 
y^ 

39 
4c 
41 
42 

43 
4^ 
45 
46 

47 
4S 



45 
50 
5» 
51 
53 
54 

55 

St 
57 

f»- 
6c 





?! 

P 

O 
t 


32 Deg. 


3^ Oeg. 


34 Deg. 


3SDeg, 






N.V.finc 


l-*Ver. line 


N.V. tmt|L.Vcr. lirn; 


N.V. lint- 


L»Ver. fmt 


IV. V, fim 


L,Vcr. (inc 




15»9'5J9 


0,1817061 


1613.194 


9.2077136 


1709.624 


9.23^9007 


1808, 48c 
1810.148 


9,257313b 
9.2577142 



1 


i 


i5z|to6i 


9.1811466 


[614.379 


9.208 14CO 


1711.251 


9'i333>39 


' 


t 


i5J2.6r»3 


9.1815SI6S 


1616.46^ 


9^1085661 


:I7I1.S79 


9.2357267 


i!^ii.Si8 


9-1581145 


2 


j 


; 


1514-147 


9.1S3016S 


161^,050 


9.2089920 


1714.507 


9,1341 39^ 


1813.433 


9*2585147 


3 




4 


1 515*69 1 


9.1S34665 


1619.637 


9.1094177 


1716.J 36 


9,1345518 


'*I5''59 


9.1589147 


4 




6 

7 
3 


1527.1-5 


9.133906c 


t6i 1*225 


9.2098431 


1717.766 


9*2349640; 


r8i6.83i 


9.2593 J44J 5 




1 518.7 Ri 
1530.317 


9,1843451 


1622.813 


9.2 1026H4 


1719.39-" 


9.t55376i 


1818.503 


9.2597140 


7 


9.1347841 


1624.402 


9*2106934 


1711, OiP 


9.1357879 


1S10.176 


92601 133 




1531-874 


9.1851230 


16:5.991 


9.21111^2 


1712.660 


9-23^»995 


1811.849 


9.1605125 


8 




,^ 


'S31'4»' 


9.1856615 


1617.^82 


9.1115418 


1724.292 


9.2366109 


1813,^24 


9,1609114! 9| 




lO 


1534-970 


9.1860998 


1629.173 


9-1119671 


1715.916 


9-23751^* 


1815-199 


9,2615101 


io 




1 1 


J556.519 


9^1865373 


1630*764 


9,1113912 


1 7 17" 5^0 


9'>37433*^ 


1826.S75 


9.16170B7 


1 1 




13 


i5i3»o63 


9.1S69756 


^63^-35- 


9.212S15) 
9.1132388 


1729.194 


9*2178418 


1328.551 


9,262107 1 


12 


1539.619 


9.1874152 


1633.950 


1730-83C 


9.1382543 


1830.12S 


9,1125051 


33 




H 


1 541. 170 


9.1378505 


1655.544 


9,2136622 


173^-4**^ 


9.13^6647 


1831.906 


9.1629032 


'4 




16 


iS4»-7ii 


9.1882876 


i6j7*i3a 


9.1 1408 (f4 


1734*103 


9*2 390742 


1S33.548 


9.2633^.09 


'5 




1544.274 


9*1887145 


1638.734 


9.2145084 


^735-74^^ 


9.1594847 


1835.X64 


9.2636985 


16 




17 
fS 

19 


1545^818 


9.1891611 


1640.35c 


9.21495JJ 


1757*378 


9.2598944 


1836.944 


9-2640958 


'7 




J 547.^ 9 i 


9.1895974 


1641.916 


9.2153537 


1739,017 


9.240305S 


1858.614 


9.2644925 


18 


1548.9;^ 


0.19003] 61 


1643.524 


9.2157760 


1740.657 


9,2407131 


(¥:4c.5o«f 


9.264aB99 


19 






i55c.49i 


9.1904695 


1645,122 


9.21619S1 


1741.297 


9.1411121 


1S41.9S7 


9.2652366 


ID 




'11 


15S1.C4S 


9. 1 90905 1 


1646.711 


9,1166199 


1743938 


9'Hi53i'" 


1843.670 


9.2656823 


2 1 






i5 53.6o5'9.i9iS4o6 


1648.320 


9.2170416 


1745.58c 


9.2419596 


'845-353 


9-2660795 


12 




^S 


1553.162 9'i9»7758 


1649.920 


9.2174630 


1747-2J1 


9-14-34S1 


1847.037 


9.2664757 


2i 




26 


iS56,7ii|9.r92iio7 


1651.511 


9.11 78 841 


1748.86*; 


9.2427563 
9*2451643 


1848.721 


9,2668716 


11 
2S 


]55S.iSd|9. 1916454 


1653.123 


9,2183052 


1750.509 


1850.407 


9.2672674 




1559-339 9-I910799 


1654.725 


9-2187159, 


I75a-I53 


9*24357^1 


1S52.094 


9.2676629 


26 




2S 


1561.4009.1933141 


1656.51S 


9-^igi4M 


1751-798 


9,1439797 


1853-7SC 


9.2680583 


i? 




1561.961 9.i9394Sa 


1657.932,9.2195668 


'7 55-444 


9.2445871 


1855.468 


9.168453^ 


28 




29 


1564.5139.1943319 


i659-517i9'^'99S68 


1757-091 


9.24479421 


1857.156 


9.1&88434 


^9 




31 


1566.0869.194*155 


1661.142 


9.2204067 
9.1208165 


*7^S-73S 


9.2452012 


i35»-^45 


9*2691451 


50 
31 


1567.649 9.19514SS 


1662.748 


1760.3S6 


9.2456074^ 


1^60.554 


9*2696377 




J* 


1569.113 9.1956S19 


i664,354-g.22i245S 


T762.035 


9.1460145 


1861.2151 


9.27003 1] 


31 




3j 


1570,778 9'i96iH7 


1665. 962'9. 2216650 


1763,684 


9.146410!^ 


1S63.916; 


9,2704261 


31 




i+ 


1571.343.9.1965473 


1667.570^9.1210839 


1765.334 


9.1468169 


1865.607 


9.271S202 


34 




17 


'573'909,9->9f^9797 


1669.178^9.2225017 


1766,985 


91472 P^ 


1867.^99 


9.271214c 


35 




" 575*476,9- J974i'» 


1670. 78S 9.gi22giI4 


1763.636 


9.1476385 


1868.991 
1870.686 


9.2716075 

9. 272c 00 Cf 


3* 
37 


1577.0449.J973437 


1671.398 9.2Z3';596 


1770.288 


9.148044c 




157S.61X 


9.19S1754 


1674.0099.1157^77 


'77J'94i 


9.24S4493 


1^72.380 


9.:i72394i 


3« 




jy 


i5So.tSi 


9.19S7063 


1675.6109,2241755 


1773-595 


9*1483544 


1874.075 


9.2717871 


19 




40 


1581.751 


9'i99i38o 


'*77-23^,9'ai459P 


1775-Mo 


9,2491593 


1875,771 


9*2731799 


40 




4' 


1583,521 


9-1995690 


1678,845 9,2250106 


1776,904 


9.149664c 


1877.468 


9,27557^5 


4i 




41 


1 584.892 


9. J 999997 


i6Bo,45g9.i2542'79 


177S.560 


9-1500684 


1379.165 


9-2759649 


42 
43 


1586.464 


9.1004301 


16S1.073 


9.1158449 


17S0.216 


9.2504717 


1880.^63 


9-1743571 




44 


1588.037 


9.100860^ 


1683. 68S 


9,2262617' 


1781.875 


9*1508767 


1882.561 


9.2747491 


44 




4S 


1589.610 


9.1011900 


1655,304 


9.2166781 


"7S3.5II 


9.2512806 


1884.260 


9,1751409 


45 




40 


1591.134 


9.1017104 


1686.910 


9,2270946 


I785.i8{j 


9-2516842 


1885.960 


9.2755-315 


46 




4/ 
49 


1591.759 


9,1011499 


1 6 88. 557 


9.2175107 


1786,848 


9.2520876 


1S87.66) 


9-1759239 


47 




1594.334 


9.1015793 


1690.155 


9-2279266 


1788.508 


9.2534909 


1889.361 


9.2765351 


48 




J 595.91^ 


9.2030084 


1691.774 


9.1183423 


1790.168 


9.252891*1 


1891,064 


9,2767062 


49 




i^ 


1597.487 


9.1034373 


1693.393 


9.2287578 


1791.S30 


9-2531967 


1892.766 


9.2770970 


50 




V 


1599x64 


9.1058660 


1695.013 


9aa9i73J 


* 79349 1 


9,1536993 


1894.470 


9,1774876 


5J 




i^ 


1600.64^ 


9*1 Oil 2944 


1696.654 


9.2295831 


^795-154 


9.2541017 


1896.174 


9.177^781 


52 




iJ 


1601.222 


g.2C472ie 


1698.255 


9.130002 c 


1796.817 


9-2545059 


1S97-S7S 


9.2731683 


13 




54 
55 


1603.801 


9.2C51 506 


1699.877 


9.2304175 


1798.481 


9.2549059 


iK99.5!'4 


9.27i^65H 


54 




7605.3^2 


J.2C557SJ3 


1701. 50f 


9.2508319 


1800^46 


9-2553077 


1901.290 


9,2790483 


55 




5^ 


1606.963 


;i.2o6oo5i^ 


1703,123! 


g-13 12461 


1801.S11 


9.1557093 


1902.996 


9.2794380 


5^ 




57 


1608.545 


^106433 1 


1704.74S 


9.2516601 


1803.477 


9.2561107 


1904.7C4 


9,2798274 


57 




S^ 


;6ic.ii7 


^.2068602 


1706.372 


9.1310738 


1805.144 


g.l 565119 


1906.412 


9*2801167 


5* 




■ t. 


r63 J.7IC 


^.107287'^. 


[707.91.8 


9':^3i4S74 


1806.811 


9.1569118 


T908.121 


9,2806058 


60 [ 




Sc 


6i>ii. 


;.2Q77I3(| 


1 709.674 


;j-2329ct7 


[808.480 


9.2S73r36 


1509.830 


9.2809947 





36 Deg. 


37 Ktrg- 


38 Dcg. 


39 Deg. 



I 


J4.V. rmefUVerfinc 


N.V, fifit 


L,VtT, fine 


N.V. (me 


L.Vtr.fmt 


N.V. fine 


L.Ver.fmc 




I 


i^cg.Sic 


S,2.S 09947 


1013.645 


9.3039S19 


1119.891 


9.316313S 


3128,540 


9,34J?oios 


1911.540 


9.iBi3S3^ 


2015.396 


9.3043604 


1111.684 


9.3166S06 


1130-371 


9.34S3771 


1 


igU'^S* 


g.iSj772c 


1017,147 


9.S04757& 


2113.476 


9.3270473 


1231.203 


9-3487337 


1 


3 


r9i4.a63 


9.2821603 


2018.900 


9.5051 14^ 


1115.168 


9-3^74137 


1134-035 


9.3490900 


1 


4 


(916. 675 


9.1815484; 


1010.653 


9.3054917 


1117,061 


9,3177800 


1135.868 


9.3494461 


4 


^ 


39IS.3SS 


9*1819364 


1011.406 


9.3058684 


1118.855 


9^^81461 


3337-701 


9. 349 Soil 


S 


6 

■ 7 


ig^cioi 


9,2833241 


1014.161 


9,^061450 


1130.6^0 


9.3285111 


1139-536 


9*35o*S»o 


6 


jgiJ.St ^ 


9-1837117 


1015,916 


9.3066114 


i'3i-44S 


9.3aSS778 


1141.371 


9*3 5*^5137 


7 


)& 


1913,53"^ 


9.1S4C99C 


1027.671 


9.3069976 


2134.14' 


9,3292434 


1143.106 


9,3508691 


8 


9 


1925.346 


5,2844861 


1019.41B 


9^3073736 


* 136-037 


9,3196089 


2345.043; 


9.3511246 


9 


JO 


f 9iLfi.96i 


9.1S48731 


103J.1S5 


9*3Cs77494 


1137-835 


9.319974J 


1146.879 


9-35*579^ 


10 


1 1 


1913.679 


9,2852600 


1031.941 


9.308 115 J 


1139,633 


9-330339^ 


1148.7 17 


9.351934S 


11 


' 12 

«3 


i9S<=^397 


9.2856466 
9.2860330 


1034.70J 


9.3085006 


1141,431 


9.3307041 


1150.555 


9-3511897 


11 
"3 


1931.115 


1036,460 


9.308^759 


1143.130 


9.3310688' 


2151.394J 


9-351^444 


If 


^93>S34 


9.^26419 = 


£038.210 


9,3091510 


1145,030 


9-33'45j4 


1154.133 


9.3529989 


14 


*S 


i9i5'5S4 


9,286Sio53 


1C39.9SC 


9.3096159 


1146,831 


9.3317978 


1156,074 


9'3533S33 


IS 


lb 


'*?37*^74 


9.1^7191 1 


1C41.741 


9-3100007 


1148.631 


9.3311610 


1157.914 


9-3537075 


16 


17 


1938,995 


9.2S7576S 


1043.503 


9.3103751 


1150.434 


9.3315261 


1159-75* 


9,3540615 


17 


1^ 


1940*717 


9.1B79G22 


1045.165 


9,3107496 


1152.236 


9.3318900 


1161,598 


9-3544154 


18 


ly 


J 941.440 


9.1KS3475 


4047.038 


9.3 J 1 1138 


1154*039 


9-3331S17 


2163.441 


9-354769* 


19 


20 


1944,16^ 


9.1887326 


1048.791 


9-3" '4979 


1155.843 


9.3336172 


2165.284 


9*355 » 1*7 


10 


11 


1945.SB7 


9.1*91175 


1050.556 


9,3118717 


1157,648 


9.3339806 


1167.12S 


9-355476* 


11 


11 


1947,61 J. 


9.1B95021 


1052.321 


9^3'*HS4 


1159.453 


9-3343418 


2268.973 


9.3558193 


11 


^3 


'9+9'33fi 


9.i^9SS67 


1054.087 


9.3 1161 3f 


2t6l.25£; 


9.3347068 


1170.81S 


9.3561824 


13 


-i 


1951.061 


9.19017 1 3 


1055.854 


9.3119911 


1163,065 


9-3350^97 


3272.664 


9-3565353 


14 


15 


195^.789 


9,3906552 


2057.611 


9.3133654 


1164.873 


93354313 


1174-5 n 


9.35688^0 


*S 


lb 


^954'SJ6 


9.i9ro39i 


1059.3B9 


9.3137383 


1166.68c 


9' 3 3 57949; 


1176.358 


9.3571406 


16 


.17 


195^-^44 


9.2914129 


1061. J 57 


9,3141111 


1168.489 


9.3361572 


117S.106 


9-3575930 


*7 


lb 


'9S7-971 


9.2918065 


2061-916 


9.3144837 


2170,198 


9.3365194 


1180.055 


9*3 579453 


18 


19 


1959.701 


9^1911899 


1064.969 


9.3148561 


1171.108 


9.3368814 


iiS 1.904 


9,3581974 


^9 


1<^ 


r96i.43i 


^^.19^5731 


1066.467 


9.315228^ 


1173.918 


9.3371433 


1183,754 


9.358,6494 


30 


jt 


1963,162 


9.3929561 


1068.138 


9.3156005 


1175.73c 


9.3376049 


2185.605 


9.3590011 


31 


31 


1964.? 93 


9.193339c 


1070.010 


9-3' 597*4 


1177.541 


9.3379664 


11E7-456 


9-3S93S1S 


31 


3S 


1966.625 


9.1937216 


107J.781 


9.3163441 


^'79-354 


9.3383178 


3189.308 


9.3597042 


33 


34 


1968.358 


9.394104] 


^S73"S5S 


9.3*fi7'5f 


11S1.167 


9.33863S9 


1191,160 


9.3600555 


34 


V5 


1970.C91 


9.1944863 


1075.319 


9^3'7oS7c 


£181.981 


9.3390499 


1193.014 


9.3604067 


35 


37 


i97'-^i<I 


q. 1948 684 


1077.104 


9-3'745^^ 


1184.795 


9.3394107 


1194,8681 


9,3607576 


36 


19735^^- 


9.2952503 


1078.^71,* 


9.3*7*a9^ 


ii86.6]t 


9.3397714 


1196,711 


9.361 J0&4 


37 


1^ 


1975.195 


9.1956320 


loS 0.655 


9t3iSioQc 


2188.426 


9,3401319 


1198.577 


9-36hS9> 


1^ 


B 


1977,031 


9.19601 36 


1081,431 


9.3185706 


,1190.14^ 


9.3404911 


2300.433 


9.3618096 


39 > 


40 


J97S.76S 


9,1963949 


ioS4.iog 


9.ll^^Jx 


1191.06c 


9.3408524 


1301.190 


9-3*^1599 


40 


4J 


1980,505 


9.2967760 


,2085.986 


7.3I93II4 


1193.S77 


9,341*114 


1304. 147 


9.3615101 


41 


41 


1982,244 


9,1971570 


10S7.765 


9.3I96SI5 


ii9j;.696 


9.3415722 


3306.004 


9.3618601 


43 


43 


1983*981 


9'a97S37t^ 


2089.544 


9.3100515 


1197-51!; 


9,3419319 


2307.!s6j 


9.3631100 


44 


1985.712 


9.29791S4 


2091,324 


9,3104113 


^I99'335 


9.3411913 


1309.711 


9-3635597 


44 


45 


1987.461 


9,i9Si9Sg 


1093. T04 


9.3107905 


110 1. 1 5 c 


9.3426507 


13JJ.582 


9.3 6 39^9 1 


4S 


46 


i989«zo3 


9.29S679C: 


2094*885 


9.31 1 1603 


1101,976 


9,3430098 


1313.441 


9.36425^6 


46 


47 


1990*944 


9.1990591 


2096.667 


9.3115195 


1104. 79S 


9.3433688 


1315.303 


9.3646079 


47 


49 


1991.686 


9.29943^9 


1098,45c 


9.3118986 


2106.61c 


9-34^7176 


2317.16^ 


9.3649569 


48 


1994.419 


9,1998136 


210D.233 


9,3111675 


1108.44 J 


9.344086: 


1319.017 


9.3653058 


49 


SO 


1996.173: 


9.3001981 


1101.017 


9.3126361 


1110.267 


9,344444^ 


3 3io.%9c 


9,3656546 


50 


S' 


1997.917 


9.3005774 


1103. Soi 


9.3130048 


1113.091 


9.3448031 


1311.754 


9.3660031 


5> 


52 


1999.662 
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9.5168136 
9.5170984 
9'5'7383i 
9-5'76*77 
5*795*1 



9*518136^- 
9^5135107 
9.5183049, 
9.5190389 
9- 5193728 
9^519*5^* 



37 
38 

39 
40 
41 
42 

43 
44 
45 
4* 
47 
£ 
49 
50 

5» 
52 
53 

55 
56 

57 
5S 

59 
60 



X 

2 

3 

4 

5 

_6 

7 
8 

9 

lO 

II 
i« 

>3 

»5 

x6 

»7 
ii 
'9 

20 
21 
22 

13 
24 

as 

26 
27 
28 
29 

12 

32 
33 
34 
35 
36 

37 
38 
39 
40 

41 
4a 



4» Peg. 

N.V.ftneL.VerJlne 



3308.694 9> 5 1 96 566 



3310*856 9, 

3315-1 
33^7- 
3319.91 
33^1-674 



199. 
182 9. 

•345 9- 
09. 



5199403 
5202239 
5205073 
5207907 
5210739 
9^52x3571 



3323.8409. 

3326.006 

3328.172 

333^' 

333a- 

3334-675 



339 9 
5079, 



521640 

9.5219230 

9.5222058 

5224885 

52*7711 

9.5230536 



3336.844 

3339-013 
3341:183 

1343-354 
3345-525 
3347.696 



43 
44 
45 
46 
47 
48 



49 

50 
5J 
5* 

53 
54 



55 
56 
57 
58 
59 
60 



3349.869 
3352.041 

3354-ai5 
3356.388 

3358- 
3360.738 



5639 



3362.9 

3365.090 

3367.266 

3369-443 
3371.621 

3373'8oo 



3375-978 
3378.158 
338C.338 
3382*518 
3384.700 
3386.881 



0649, 



3389 
3391.246 

3393-430 
3395-614 
3397-798 
3399-983 



3^2.169 

3404-355 
3406.542 
3408.729 
3410.917 
3413^105 



3424,056 
3426.248 



3428.440 

3430*633 

3432.826 

3435.0209, 

3437.215:9. 

3439.41019, 



9-5*33359 
9.5236x82 
9.5239x703 
9.5241823 
9.5244643 
9.5247461 



9.5250278 
9.5253094 
9.5255908 
9.5258722 

5*61535 
9.5264346 



9.5267157 
9.5269966 
9.5x72774 
9.5275582 
9.5*78388 
9-5*81193 



9.5283997 
9.5286799 
9.5289601 
9.5292402 
9.5295201 
9.52980C0 



530079 

9-5303594 
9.5306389 
9.5309x83 
9.53x1976 
9.5314768 



53^7559 
5320349 

53*3137 
53*59*5 
5328712 

53 3 '497 



3415.2949.5334281 
3417.484I9.5337C65 

5339847 

3421.86519.5342628 

5345408 

5348187 



5350965 

y3 53742 
5356518 

$359*93 
5362067 
5364839 



49 Dgg- 

M.V. fine L.Vcr. fine 



3439.410 



9.5364839 



3441.605 
3443.802 
3445.998 
3448.196 
3450.393 
345*-59* 



5367611 
9.5370381 
^'5373^5 
9'53759J9 
9-5378686 

9>538'45* 



3454-791 
3456.990 
3459.X90 
3461.391 
3463.592 
3465-794 



5384218 
9.5386982 
9-5389745 
9-539*507 
9.5395*68 

5398027 



3467.996 
3470.199 
3472.402 
3474.606 
3476.811 
3479-0 » 6 



34S1.222 
3483.428 

3485 
3487.842 
3490-049 
349*'* 



6349 



589 



3494^.67 

3496.67f 

3498.886 

3501 

3503.308 

3505-5*0 



C97 9 



3507.732 

3509-944 
3512.158 

35'4-37* 
3516.586 
3518.801 



3521.016 
35*3-*33 
35*5-449 
3527.666 
3529.884 
353*-i02 



3534.3*' 
3536.540 
3538.760 
3540.981 
3543-*02 
3545*4^3 



3547-645 
3549.868 
3552.091 
3554.315 
3556.539 
3558*7649 



3560.9^9 
3563.215 

3565-441 
3567.668 
3569.S96 
5572.124 



9.5400786 

9.5403544 
9.$4o63oi 
9.5409056 
9.541 181 1 
9.5414564 



9.5417317 
9.5420068 

5422S1S 
9.54*5568 
9.5428316 

5431063 



9.5433809 
9.5436554 
9.5439*98 
544*041 
9.5444783 
9.5447514 



9.5450264 
9.5453002 
9-5455740 
9-5458477 
9.5461212 

9-5463947 



9.5466681 
9- 546941 S 
9-547*145 
9-5474875 
9-5477604 
9.^5480333 



9.5483060 
9-548-5786 
9.5488511 
9.5491*36 

9-5493959 
9.5496681 



9.5499402 
9.5502x22 
9.5504841 

9-5507559 
S510276 

55'*99* 



9.5515706 
9.5518420 
9.55*1133 
9.55*5845 
9-55*6555 
55*9*65] 



N.V. fine 



50 Dcg. 



3572.124 



.582 9, 



3574-353 

3576 _ 

3578.811 

3581.0429. 

3583.272 

3585-504 



3587.736 
3589.968 
3592.201 

3594.434 
3596.668 

3598.903 



36CI.138 
3603.374 
3605.6x0 
3607.847 
3610.084 
3612.322 



3614.560 
3616.799 
3619.039 
3621.279 
3623.519 
3625.76c 



3628.002 
3630.244 
3632.487 

3634-730 

3636.9749 

3639.218 



3641.463 
3643.708 

3645-S 
364S.200 
3650.447 
3652.69s 



3654.943 
3657.192 
3659.441 
3661.690 
3663.941 
3666.191 



3668.443 
3670.694 9 
3672.947 
3675.200 

3677-453 
3679.707 



3681.961 
3684.216 
3686.472 
3688.728 
3690.985 
3693-24* 



3695.500 
3697.758 
3700.017 
3702.276 
3704-536 
3706.796 



UVenfme 



9.5529265 



9-5531974 
5534681 

9.5537388 
5540094 

9.5542798 

9.5545502 



9.5548204 
9.5550906 
9.5553606 
9.5556306 
9.5559004 
9-5561701 



9.5564398 

9-5567093 
9-5569787 
9.5572481 

9-5575173 
9.5577S64 



9-5580555 
9.5583244 

9.558593* 
9.5588619 
9.5591305 
9-5593991 



9-5596675 
9-5599358 
9.5602040 
9.5604721 
5607401 
9.5610080 



9.5612759 
9.5615436 
9.56181x2 
9.5620787 
9.5623461 
9.5626134 



9.5628806 
9.5631477 
9.5634147 
9.56368x6 

9-5639484 
9. 5642 1 51 



9.5644817 
.5647482 
9.5650x46 
9.5652809 
9-5655471 
9-5658132 



9.5660792 
9.5663451 
9.5666x09 
9,5668766 
9.567x423 
9.5674078 



9.5676732 

9-5679385 
9.5682037 
9.568468S 

9-5687338 
9.5689987 



5^ Peg' 

N.V. linelL.Vtr.linc 



3706.796 



3709.057 
37XX.3X8 
37x3.580 

3715-843 
3718.X06 
3720.369 



9.5692635 
9.5695282 
9-56979*8 
9-5700573 
9. 5 7032 1 S 
9.5705861 



3722.634 9< 

3724.898 

3727.163 

3729.429 

3731.695 

3733-962 



3736.229 

3738.497 
3740.765 

3743-034 
3745.304 

3747-573 



3749.844 

3752-115 
3754.386 
3756.658 

3758-931 
376K204 



3763-478 
3765.752 
3768.026 
3770.302 
377*-577 
3774-8549 



3777.130 
3779.40S 
3781.686 
3783.964 
3786.243 
378I 



5229. 



3790.802 

3793.C 

3795-364 

3797-645 

3799-9*7 

3S02.210 



3804-493 
3806.776 
3809.061 
3811.345 
3813.630 
3815.916 



3818.202 
3820.489 
3822.776 
3825 ' 

3827-35* 
3829.641 



,064 9. 



3831.931 
3834.220 
3836.511 
3838.802 

3841.093 
3843.385 



9.5689987 



5708503 
9-5711144 
9-5713784 
9.57x6423 
9.57x9062 
9.5721699 



9-57*4335 
9.5726970 
9.5729605 

9-573**38 
9.5734870 
9-5737502 



9.5740x32 
9-5742761 
9- 5745390 
9.5748017 
9-5750643 
9-5753269 



9-5755S93 
9-5758517 
9.5761139 
9.5763761 
9.57663S2 
5769001 



9.5771620 

9-5774237 
9.5776854 

9-5779470 
9.5782085 
5784698 



9-5787311 
5789923 
9-579*534 
9-5795144 
9-5797753 
9.5800361 



9.5^02968 
9.5805574 
9.580S179 
9.5810783 
9.5813386 
9.5815988 



9.58x8589 
9.5821 190 
9.5823789 
5826387 
9.5828985 
9.583158I 



9-5834176 
9-5836771 
9.5839364 

9-5841957 
9-5844549 
9.5847139 



7 
8 

9 

10 

XI 

12 

14 
15 
16 

17 
ll 
19 
20 

21 
22 

*3 
24 

*5 

26 

27 
28 
29 

32 
31 
32 

33 
34 
35 
36 



37 
3» 
39 
40 
41 

li 

43 
44 
49 
46 
47 
48 

49 
50 
51 
5* 
S3 
54 

55 
56 
57 
58 
59 
60 



3845.678 
3847.971 

3850.264 

3852.558 

3854.853 
3857^148 



3859.444 

3861.740 
3864.036 

3866.334 
3868.631 



3873.228 

3875.5*7 
3877.827 
3880.127 
3882.428 

38»4'730 



3887.031 
3889.334 
3891.637 
3893.940 
3896,244 
389^-548 



^2 Deg> 



N.V fine 

3843-385 



i.Ver.linc 
9.5847139 



9.58497*9 
9.5852318 
9.5854905 
9.5857492 
9.5860078 
9.5862663 



9.5865247 
9.5867830 
9.58704x2 
9.5872993 

9-5875573 
9.5878153 



9.5880731 
9.5S8330S 
9.5885885 
9.588846c 
9.5891034 
9.5893608 



9.5896181 

9.589875* 
9.590x323 
9.5903893 
9.5906461 

9.5909029 



3900.853 
3903.159 

3905465 
3907.771 



9.5911596 
9.5914162 
9.5916727 
9.5919*91 



3912.386 



3914.694 
39x7.002 
3919.311 
3921.621 
3923.931 
3926.242 



3928.553 
3930.864 
3933.176 

3935-489 
3937.802 
3940.116 



394**745 
3947.060 
3949.376 
3951.692 
3954.009 



3956.326 

3958.644 
3960.962 
3963.281 
3965.600 
3967-9*0 



3970.240 
3972.561 
3974.M3 

3977-205 
3979.527 



3910.0789.5921854 



9.5924417 



9.5926978 
9.5929538 
9.593*098 
9-5934656 
9.5937*14 
9-593^770 



9,5942326 
9.5944881 

9-5947434 
9.5949987 

9-595*539 
9.5955090 



3942.43c 9-5957640 



9.5960189 

9-596*737 
9.5965285 
9.5967831 
9-5970376 



3998.124 
4000.451 
4002.779 
4005.107 
4007.435 
4009.764 



4012.094 
4014.423 
4016.754 
40x9.085 
4021.417 

40*3-749 



4026.081 



4028.414 9.605134] 



53 Peg- 



N.V. lint 
3981.850 

3984.173 
3986.497 
39S8.821 
3991.146 
3993.472 



L.Ver. fine 

9.6000849 

9.6003382 
9.6005914 
9.6008446 
9.6010977 
9.6013506 



3995.7989.6016035 



9.60x8563 
9.6021090 
9.60236x6 
9.6026141 
9.6028665 
9.6031188 



9.6033710 
9.6036232 
9.6038752 
9.6041272 
9.6043791 
9.604630S 



9.6048825 



4030.748 
4035.082 
4035.416 
4037-75^ 



9.6053856 
9.6056370 
9.6058I83 
9,6061396 



4040.0S7 

4042-4*3 
4044.759 

4047.096 



405 '.-77* 



4054.11] 



4058.789 
4061.129 
4063.470 
4065.811 



4068.153 
4070.495 
4072.837 
4075-181 



4079^868 



4082.213 
4084.558 
4086.904 
4089.250 
4091.596 



4093.943 9.6121418 



9*5972921 

9-5975464 
9.5978607 
9.5980549 
9.5983089 
9.5985629 



9.5988^4;^ -41X0.387 



9.5990706 
9.5993243 

9-5995779 
9.5998314 



398 1.8 50I9.6000849 



4096.291 
4098.630 
4100.988 
4103.337 
4105.686 
4108.036 



9.6063907 
9.6066417 
9.6068927 
9,6071436 



4049.4349,6073943 



9.6076450 



9.6^78956 



4056.450 9.6081461 



9.6083965 
9.60864^8 
9.6088971 
9.6091472 



9.6093972 
9.6096472 
9.6098971 
9.6101469 



4077.5249.6103965 



9.6106461 



9.6108956 
9.6111451 
9.6111944 
9.6116436 
9.6118928 



9.6123908 
9.6126397 
9.6128885 
9.6131372 
9.6133858 
9.6136343 



41x2.738 
4. 1.1 5.090 
4117.442 
4119.794 
4'*2-H7 



W.V- hne 
4'22.i47 

4124.501 
4x26.855 
4129.210 
4131.565 



4133.9209.6163621 



4136.276 



4138.633 
4140.990 
4x43.348 
4145.706 
4148.064 
4150-423 



4152.7839.6183392 
4155.1439.6^85860 
4157.5039-6188326 



4159-864 
4162.226 
4164.588 



54 Deg^ 



L.Vcr. hne 

9-6151*3 5 
9.6153714 
9.6156192 
9.6158669 
9.6161146 



9.6166096 



9.6168569 
9.617x042 
9.6x73514 
9.6175985 
9.6178455 
9.6x80924 



9.6190792 
9.6x9^256 
9.6x95720 



4x66.950 
4x69.313 

4171-677 
4x74.041 
4176.405 
4178.770 



9.61981S3 
9.6200645 
9.6203107 
9.6205567 
9.6io8o26 
9.6210485 



41SX.136 
4183.502 
4185.868 
4x88.235 
4x90.603 
4x92.970 



4195-339 
4x97.708 
4200.077 
4202.447 
4204.817 
4207.188 



4209.560 

4*11.93 

4214.304 

4216.677 

4219.050 

4221.424 



4223.798 



4228.548 

4230.9*4 
4233.300 

4235-677 



4231^4 

4*40.43* 
4242.810 
4a4S'i85 



4249.947 



9'.6x388i7 

9.614131 

9.6143793 

9.6*46275 

9.6x48755 

Sl^xiiiii 



4252.328 
4254.708 
4257.089 



9.62x2943 
9.62x5400 
9.62x7855 
9.62203 X I 
9.6222765 
9.6225218 



9.6227670 
9.62.301^2 

9.6232573 

9^6235022 

9.6237471 
9.6239919 



9.6242367 

9.6244813 
9.6247258 
9.6249703 
9.6252x47 
9.62545S9 



9,6257031 



4226.1739.6259473 



9,6261913 

9.6264352 

9.6266791 

6269228 



9.6271665 
9.6274101 
9.6276536 
9*627^970 



4247. 5 6S 9. 6^8 1 40 3 



9^283836 



>.6>86a67 
9.6288698 
9.6291128 



4259.4779.6293557 

4261.85319.629598 

4264.236I9.629841 



4264.236 

4266.619 
4269.002 
427 

4273-771 
4276.156 

4*78.541 



4280.927 
4*83.314 
4*85.701 
4288.088 
4290.476 
4*9*" 



4a95-*53 

4*97.643 

4300.032 

4302.423 

4304.81 

4307.205 



4309.597 
4311.989 
4314.381 

4316.775 
4319.168 

43*1.563 



55 D ^g' 

N.V.findUVer.fiii 



3869 



8649- 



9.6315378 

9-631779} 
9.63202x9 
9.6322637I 
9.6325055, 

63*7472! 



9.6329888 

9.633*303 
9.6334717 
9.6337131 

6339543 
9.6341955 



39 



9.6344366 
9-6346776 
9.6349185 
9.6351594 
9.6354001 
9.6356408 



43*3.957 
4326.352 

4328.748 
4331 
4333.541 
4335-938 



1449 



4338.335 
4340.733 
4343-13* 
4345-531 
4347.930 
4350.330 



4352.730 

4355-131 

4357.533 

4359 

4362.337 



934 9 



4367.143 
4369-547 
4371-951 
4374-355 
4376.761 
4379- 166 



4381,572 

4383-975 
4386.386 

4388.794 
439^1.202 

4393-610 



4396.019 
4398.428 
,838 
4403,249 
^405.660 



9,62984 If 

9.630083I 
9.6303264 
9.6305681 
9.6308 Hi 
9.6310535 
9.6312957; 



9.6358814 
9.6361219 
9.6363623 
9.6366026 
9.6368429 
9.6370830 



9-5373*31 
9.6375631 
9. 6 3 780 30 
9.6380428 
9.6382825 
9-6385 



9.6387618 
9.6390012 
9.6392406 
9.6394800 
9.6397192 



4 364.740 9.63995S3 



9.6401974 
9.6404364 
9.640675,3 
9.6409141 
9.641152,8 
9.(6413914 



9.6416300 
9.6418685 
9.6421068 
9.6423452 
9.642583^4 

9.64^821 c 



9,6430596 
9.6432975 

9.6435354 
9.6437732 

9.6440 L09 



V4 08^07119.6442480 



B 2 



5^ Deg 

fTTHT 



44CiS>D7i 



13 

16 
37 

11 
X4 



4412.S95 

4410.! J5 
441 z. 549 



9»644^4£b 



9.6444S63 
,9^6447^36 
9.64496 ic 
9,643^933 

9.645435s 
9.645672.6 



4414.564 
44^7-^79 
4419-794 
4431.1 

4414-6*7 



4419-461 
379 

4446,717 
4449- 1 3* 
4451,556 



4453-97* 
44S**J97 
440'SiS 



4461.2409.6494556 



446 ^.66i 
4466,085 



p.6 



446S,|oK 



4470,931 9-6501^80 



^l 4473-S55 
4475.73c 
447fi,xc5 
4480,6^0 



»9 

33J 



44^3'es6 
448s-4Sx 

44^79^9 
34.4490.337 



3S 
3^ 
37 
BB 
39 
40 
41 

ii 

43 
44 
45 
46 
47 

£ 
+9 
SO 

51 

S* 
53 
54 



L,V*t'f*<int 



9.6459097 
9,6461467 
9.646^836 
9,6466104 
9.646S571 



4437.044 9.64709^7 



9-647-503 
9,64756*7 
9.647S031 



57 Deg, 



?rf.v.ruii 



4553.61c 



4556,049 

45 5S,4t)0 
4560.931 

45fi!'37i 
4565.813 
4568.156 



4570. 69S 
457}'J4* 
4575-585 
4578*019 

4580.473 
4531,9 



45 £5.3^ 3 
45^7,So9 
4590.155 



9 .643c J94 , J4 59 ^ ^ 703. 

9.648Z7S7 

9.64S511K 



4S9^i4# 
4 597 597 



9,6437479 
9.64^9839 
9.6491197 



9.649^9^3 
9.6499169! 



.9.6501615 



9.6 506 3 j4 
9.650S6S7 
9.6511039 



4491,7649*65^5136 



4495-19^ 



4497,6a I 

4500.05019. 

4501.430 9 

4504.910 

4507,341 

4509.771 



4511.103 

4S«4-*5 5 

4.5:7,068 

4519.50* 

4511.93419 

4514.363 



4516.30. 

45*9-^37 

4531-67 

4534.10S 



453S.930 



4J4^^4'7 
4543-855 
4546.293 
4548.731 
4551.170 
45^JO 



9-6 5 '5741 
9,6513091 
9^6 5 £0441 
9.6511789 



9,6517483 



4 690,045 9.6 627.61 1 
4601 «49 3. 9. 662f^9 3 i 



.fVtr.fine 



g.eq.^'l^^S 



9.b5b5SSi4 
9^658^110! 
9.6590535 
9.6491858 
9.6595181 
9.6597504 



9,65993(5 
:^. 6 60 a 146; 
9,6604466 
9«66&6735 
9.6609103 
9.661 1411 



9.6613737 
9,661^^05 3 
9,66i33tj^ 
g.§6ic.6?3 
^6{ic 2^996 
9,6615309 



4604.941 
4607.391 
46o9>84J£. 
461^.191 



9-66f'i,i4i 
9.6^34551 
9,66368i[]c 
9.66^916^ 



4614-743 
4617.194 
4619.646 
4611.095 
4614,551 
,46i7.c<4 



,9.6641475 
9,6643781 
9,6646037 
9.664^^191 
9.6650696 
9.6652.99Q 



4619.457 
463 1.9 1 1 
4614,3*6 



4636.^^1 9,6661^03 



4639.17* 
4641.731 



6519819 

,6531174 

'65345 "S 

,6536861 

,6539i04[ 

.6541546 



4644. J 3 b 
4646.645 
4649.102 
4651.560 
4654.018 
4656.47 



654|i537 
►6546117 
.6548566J 
■6550904 
,6553241 

■^555579 



9.6557915 
9.656015c 
9.65615S5 
9.65649 1 B 



4536.5449-6567151 



9.6569583 



9,657i9H 
9.6574I45 
9,6576574 
9.6573903 
9,6581131 

9-6^8355^ 



465S.955 

4^61.395 

4663. &5S 

4666.3 

4663.776 

4*71.13 



4673,699 
4676,161 



4eSt.oS7 

4683.550 
4686.01 



46;JSp479 
4690,943 
4A93.409 

4695-*7S 
4698,341 
47ou,Eo7 



5» ,P*--g. 



N,¥:sii 



pr nut 



4 7 oo*S 079-6 •? 2 1715 



. 59 J>eg- I 



4ij49.^. J 9|9-6^ 57076 



4703- 2^74 9** 7 ^400 3 
4705,74S]9-67a6iSi 

47oS-a*o|9*^7^^5S^ 
4710.678.9.673P835 

47i3«47 9-*7-3:3*'<> 
47i5.6i7'9.67 3538 5 



4351.1139.6859309 



471K-0S6 
4710,557 
47*3^017 



i47a§t49S|^'^74447fc 
9.6746747 
9,6749017 



47^7*970 
4730-443^ 



4731-9^5 
4735-3^7 
4737-&61 

^-74^-3 3 5 



9.6655301 
9.6657603 
9.6659903 



9.6664501 
9,6666Rci 



9,666^0955 
9.6i;^7J395 
9.6673691 
9.6*75986 
9.667ii2Si 
9,6680574 



9.66S1867 
9.665 51 5t; 
9. 66 S 74 50 
9. 66 S9 741 
9^6691030 
9.669431^9 



9,6696607 
9,6698895 



4673.6149,6701131 



9.670346? 
9,&70575i 
6708036 



9.671C319 
9,671;^ 60 
9.6714884 
9.6717165 

9.671944 s 
9.6711715 



9.6737659 

9.^73*93* 
9.6744105 



9.6751137 

9-<^7Si5 5 5 
9.67558 a -i 
9.67S.^09t 



4751.710 
47 5 5-1^7 



4760.141 



4765.097 
4767*576 
4770^55 
477^-554 



4777^49'; 
4779-97 1* 
47^i-457 
47?4-939- 



4741,809 9*67^3 jfe 
4745,1$^ 9i*7*t6ii 

4747^759 i>^^i^4336. 
4750,1349*6767151 



9.676^ 
9-6771.676 



4757.6649-677*937 



9,6^776 19?. 



47 61,6 19 0.67 7 £458 



9.67307 > 7 
9,67^1976 
9*6785134 
9*^7^749' 



. 477 5.014 9.67^9747 



9^b79j2.ooi 
9-6794157 
9.67965 
9, 6 7 957 64 



47 S 7^1 L 9-6 &o J o 1 6 
47 8C1.904 9.6803 i6S 



4791.387 
4794.870 
4797-354 
4799**^39 
48C1.314 
48G4.309 



4807.19.5 
4^c^n7iii 
48 1 1,167 

4^14-754 



9.6805^19 

9.6S07769 

9iC8 10018 

9.6^1^166 

9,6s^i45 

9,6816761 



9.6S19007 
9.6Siri5; 
9.6S1349: 
9.631574 1 



481 9-7 3<^ 



4Sii.2j£ 

4814,707 
4817.196 
4349,686 
4$ 3 1.176 



4^17^15^ 
4839.649 
4S41.141 
4844.633 
4847.126 
4$49.6;9 



.i-8 17. 146. 9-6817985 



9.6830217 



4854.607 
4857.101 
4^59.596 
486 i- 0^1 
4864.5*7 



9.6&6154J 

9.6863771 

9^6866001 

9.68^813 

9,6870460 



4S67voS4 9.*87iiS8 



43*9.58^ 
.»87i.o77 
4874-57^ 



48 7 7.07 3 9.6S 8 1 593 



4^79.^71 



48S1.C70 
4884.569 
4887,069 
4889.^69 
489iJ370 
4894.571 



4897.071 
489 y 574 
4902,076 

4904- S79 
4907,081 
49o^.l5S6 



9.6S74915 
9.6877141 
9,6^79368 



9,6883817 



9,68%604O It 
9.6888 &63 
9.6^048 5 
9,6891,706 
9.6S.94926 
9.6897146 



9.6899365 
9.6901583 
9*6903801 
9.6906017 
9.690S133 
9.691Q449 



491 1,09019.6911663 
49 14, 5949^*^9 '4^77 
4917.0999-^9^7990 
49i9.6a4j9-^'91<>* 
4911. 1x0; 9.691 1513 



4924,616 



9,6913714 



4932.137 9'*93«li* 
4934.645 9'*9iiSS9 
4917-1 54 **^3+7&6 



4939-66: 



494ii7i 
4944.6181, 

4947. sjJ 



49 54^7^ 



49S7'*35 



4964-771^ 
4967.^7 
4969,801 



9.68324^9 
9.6S 3471c, 
9,6836950 
9,6839189 
9.6^1418 



4834,6679.6843665 



9,6845901 
9.6848139 
9.6850374 
9*6351.609 

9.6854843 
9.6857076 



497i-1l5 . , - 
4974*^30 9'^9^77Sl 



4977-34^ 
4979.860 
49^1.376 
4984.S93 



4987-409 
498 ■.917 



4994-9*3 
49974.81 
5000.000 



4917*1*3 9**9* S934|ll 
4929^30 9**9iS 143 j» 
"^""" 33 
14 
IS 

ii 
37 
3S 
39 
40 



9'*93697 3| 



9.6939178 
9,t?y4^3*3 
9.6943 5^7 



4949.701 9^6945790 

4951.111.9-6947993 
9.6950^194 

9.6951396 



4959-74^' Sl-*9 5459^ 44 



496i*i&c^ 9-^956795 



9.6958^^ ,46 



9.696] 191 
9,6963390 



9.69*5 5S6 4f 



9.6969977 
9.6971171 
9,6974365 
9.6976558 



9^^97^750 
9.69S094* 



4991.4449.6983132 



9,698^3*1. 58 



9#69875i2 



9.69397001*0^ 



43 



45 



59 



!#;f.V. iioc:L.V«|.fiAt 



60 Dcg. 



^000.^*00 



5005.039 
5<K>7,559 

501**60 J 

5^1 5. ji; 



y.6^fi97QO 



9.6994Q7 s 
9*4>99^27i 
9.6993447 
9.7000&3J 



19 

»o 

13 

1* 

»5 

16 
17 
*3 
£9 

33 
34 
3S 
36 



37 
3« 

40 

41 
41 



♦3 

44 
4S 
46 
47 

i! 

49 

S*' 
51 

5» 

53 



i5 



5oi7.i»45i9 

5035,113 
5027.736 
5,050*1^ 
5032.7S5. 
5035.310 

5040.361 
5{^42.i(S7 
5^45-411 



,7004999 
70071^1 
70093^3 
70JJS4S 

7o"37»S 
■7QI59°5 
.701S034 

.70£Oi'6ii 
70^1439 
.70^^46 1 6 
7026792 
.7018967 



5047.940 

5C15Q46S 

5051,99 

5055.5a, 

505^.05^ 

5060*5^1 



5063*111 
5065,641 
506^*171 
5070,702 

5073*133 
5075,764 



5078.296, 
50S0.S29 
5083.364 
5035,195 
5o3S,4zB 
5090,96^ 



5093.497 
5096*031 
5&9«,567 
5101*103 
5103.639 



5108.7 
5111.250 
5113.7S89 
5116*326 9 
5113,864 
5 ^^'-4^] 



5*13943 

5116^483 

5129,023 

5131,5649 

5134,105 

5136*646 



5139,1889 
5141,730 

5144*^73 
5146J16 

S '49' 3^0 
5J51.904 



9.703 1142 
9.7033316 
,9,7035489 
9*7037661 
9-703^833 
9^7042004 



7044174 
7046344 
704S513 
70506SJ 
7052848 

7° 5 son 



,7057 x3c 

,7059346 

,70615 

7063674 

7065S37 

7067999 



.707016c 
,7071311 
,7074481 
,7076641 
,7078799 



,7083115 
,7085171 
70^7427 
70S9 5 81 
709J736 



7096043 
709S195 
.7100346 
7102497 
7104647 
71067^7 



,7 io«945 

r7J 11093 

7 '1314° 
7115387 

.7117531 

,7119677 



61 Deg. 



NV^TGflf L^Vcr, 



5 ' 54*44^ 
5n*-993 
SM9-S3^^ 
5161.0^4 
5164.630 
5167,176 



5109.713 
5172.47c 
5174^.81$ 
5I77»366 

5179-9*4 
51^2,463 



5185.013 
SjS7-s6a 
5190.112 
5191*663 

5195-^*4 
5197,765 



520Or3i7 
5202,^%, 
5205*421 

51Q7-974 
5110.52S 
5213,081 



19677 



111822 
113965 
12610S 
11^150 
13039a 



1341. 

136^1* 

13S951 

141089 

143216; 

J45361 



9-7 
9-7 
9-7 
9-7 
9.7 

9*7 



14749S 
149633 

151768 
153901 
156034 
158166 



5215,636 
5;ti3*i9o 
5110.745, 
5223.300 
5225.856 
52lS,4M 



5130.969 
5233*516 

5;! 36,08 3 
513I.641 
5Hi''99 
5143-75^ 



5146.317! 
5^4&-876 
51s J -43* 
5153.996 

5156^557 
5159-118 



5261.679 
5164,^41 
5266.803 
5269,366 
5171,919 
5274.492 



5277*056 
5279. 61Q 
5282.1S5 
52S4.750 
5287.315 
5289.1^81 



5»9i-447 
51^5,014 
5297.58J 

5300.14^ 
5301,716 
j^Q5,^£4|9 



,7160298 
,7161419 

7164559 
7J66C^8I 
716SS1 
7*70945 



7173072 

7i75'99 

71773^ 

717945^ 
7igi575 

718369s 



7iii5S2i 
,7187944 
,7190066 
,7191186 

7194307 
7196426 



7198545 
7100663 
7102781 
7 2 048 9 S 
7107014 
7109119 



,7111144 
7113358 

711547* 
7117584 
,7219695 
7121807 



7115917 
7216017 
722S136 
7130244 
7132352 

7134459 



.7136565 
723867J 
7240776 
,7142880 
7244984 
71470 8 



62 Deg, 

LTV. (inei^Ver.fin^ 



5305.184 



5307.853 
5310^11 
5311.991 
S3'5-5ti 
53iS.iji 
5.310*701 



5313-173 
5315^844 
5318.416 
S13<3-9*S 

S33I'S6' 

5336-134 



5338,707 
534 Ki 8 

S 343-3 55 
5346,4^9 
5349,004 
535**5*0 



53S4-15S 
5356^73' 
S3S9.30E 
5361.SS5 
53644.61 
5367,040 



9,7147087 



9-7*49*^9 
9,7351190 

9.735139* 

9-7*554^ 

9-7»5759* 
9^7^59669 



9.71617R7 
9.7163S85 
9,7265981 
9.7168077 
9,7270172 
9,7171167 



9,7174361 
9.717*454 
9.717S546 
9,718063s 
9,71^*3719 
9*7184820 



9.7186910 
9*7288999 
9,7291087 

9-7193175 
9,7195161 
9-7197348 



63l)eg. 



N.V. fine L'Ver. fine 



5460*095 



5461.6 87 

H^ 5^*79 
^467,8 71 
5470,465 
5473,059 
5475,653 



J47S-147 
5480,84* 

S48MI7 
5486,033 
5488,618 
5491^5 



549 3.81 _ 
5496.4 iS 
5499.016 
5501.613 
5504-11* 
5506.810 



5369.^18 

5371,196 

S374-77S 

5377^354 

5373-9J4 9 

5381,5149, 



5400. 5S 5 
5403.168 
5405-751 
54o8»33S 
£410.910 
5413-5049 



5385*094 

53S7-675 
5390.156 
5391^*38 
5395.410 
5398,002 



5416,090 
5418*675 
5411.161 , 
5423*8479- 
5416.4349 
5419,01 1 9 



7199434 
7301519 
7303601 
7305686 

7307769 
7309852 



73*'933 
73*4014 
7316094 

7318174 

73103151 
7311331 



73M4oS 

731MS 
7328561 
7330636 
733*7** 
73347S5 



7336858 

733^93 

734*003 

7343074 

7345H5 
7347115 



5431,608 
5434.196 
543*^7^4 9 
5439-373 
5441*962 

5444-55' 



5447>i4i 
5449-73* 
5451-31*; 
5454-9*1 
5457-503 



7349184 

715*353 
7353411 
73554^8 

73575S5 
7539611 



iJa^ 



7361686 
7363750 
7365814 
736787S 
7369940 
°9 5 '9-73 71001 



5509.409 
5511*008 
5514-608 
5517,108 
5519,808 



5515,010 
5317.61a 



5531.816 
5535-419 



9-7371001 



9*7374*^^3 
9*737*1*4 
9^73781*4 
9-73*0143 
9-73^^301 
9*7 3^4359 



9*73^64*6 
9-7388473 
9-73905*9 
9-73915^4 
9*739+^38 
9.7396691 



9,7398745 
9,7400798 
9,7401850 
9,7404901 
9*7406951 
9,7409001 



9.7411050 
97413099 
9.7415*46 

9'74*7*93 
9.7419240 
9,7411186 



9,741333] 
9-7415375 



5530.1149.7417419 



5538.02197*433547 



5540.615 
5543*119 
S 545-^33 
S54M38 

555**043 
5553,648 



5556*154 
5558.860 
5561.466 
5564-073 
5566,681 
5569*188 



5571.896 
5574-504 
5577-' *3 
SS79>7ii 
5581*331 
5584.941 



5587*551 
5590.161 

559**773 
5595-385 
5597,996 
5 600. 60S 



5603.21 

5605.834 

5608.447 

5611,060 

5613.674 



9,7419461 
9.743 *5«^S 



J 

1 
3 

4 

5^ 
6 

7 
8 

9 
10 
tj 

12 



*3 
14 
*S 

16 

J8 



74355SS 
7437618 
7439668 
7441707 
7443746 

74457^4 



7447S11 

7449857 
7451 R93 
7453948 
74559*3 
7457997 



7460030 
7461063 
7464095 
7466116 
7468156 
7470JS6 



747111* 
■7474144 
7476171 

7478199 
7480316 
74^1351 



74^4377 
7486491 

74^%!^ 
7490449 
7491471 
7 4*^ 44 94 



19 
10 
ij 
^1 
13 
14 

IS 
16 

17 
18 

3<' 



31 
31 

33 
34 
35 

37: 
ss 

39 
40 
41 

41 



43 

44 

45 
46 

47 
1! 
49 
50 
51 
51 
53 
54 

55 
5* 

U 
12 



64 Deg. 

N.v. i.ne L.Vcr.line 



5616.2S9 



5618.903 

5611,51 

5624*1 

5626,749 

5629.366 

563i.98i 



89 
349 



9.7496516 
.749»S36 

750055^ 
9.7502576 

9-7504595 
9.7506613 



5^4.599 
5637.216 
5639.834 

5^4*- _ 
5645.070 
564 - 



6899 



3089 



92891 



5650. 
5652, 

5^55-547 
5658.168 
5660.788 
5663.409 



5666.030 
5668.652 

5671.274 
5673.897 
5676.519 
5679»H3 



9-753*7*9 

9-753479* 
9.7536806 

9.75388M 
9.7540821 
9.754^828 



5681.766 

5684.39, 

5687.0 

5689.639 

5692.364 

5694^ 



109. 
»49 



5697.515 
5700.141 
5702.767 

5705-394 
5708.021 

5710-649 



57i3-»77 
5715.905 

57«8.513 
57x1.162 

5723.792 

57^M>' 



57*9-05' 
573i.6i;2 

5734.3'3 
5736.944 
5739-575 
574a>>07 



5744-«39 
5747-47* 
5750.105 

575*-738 
5755-37i 
5758.006 



5760.640 

5763,175 
5765.910 
5768.545 
5771.181 
5773'» 



9-7494494 



9.7508630 
9.7510647 
9.7512663 

7514679 
9.7516694 

7518708 



73*0711 
1,7521734 
9-75*4746 
9.7516758 
9.75*8769 
9-7530779 



9*7544833 
7546839 

.754«843 
9.7550847 
9.7552850 

9.7554853 



9*7556855 
9.7558856 
9.7560856 
9.7561856 
9.7564856 
9-7566854 



9.7568851 
9.7570850 
9.7572847 

9-7574843 
9.7576838 

9-75-8833 



9.7580827 
9.7581821 
9.7584814 
9.7586806 
9.7588798 
9.7590789 



9-759*779 
9*7594769 
9.7596758 

9*7598746 
9,7600734 
9.7602721 



9.7604707 
9.7606693 
9.7608679 
9.7610663 
9.7612647 
9.7614630 



65 Peg. 

N.V, fine L.Ver. fine 



5773-8 '7 



».4549 



5776. 

5779.091 

5781.748 ^ 

5784,36691 

5787.004 

5789-64* 



.7616613 
9.7618595 
9.7620577 
7611557 
9.7614537 
9.762651V 



5791.181 
5794.910 

5797-555 
5800.199 
5801,839 
5805-479 



9.7628496 

917630474 
9.7632451 
9.7634419 
9.7636405 
9-7638381 



5808.120 
5810.761 
5813.403 
5816.044 
5818.68; 
58»'-3*9 



5813.971 
5816,615 
5819.159 
5831.903 
5834-547 
5837-'9* 



5839.837 
5841.483 
5845.118 



5850.4a* 
5853.068 



9.7614630 



9.7640356 
9*764*330 
9*7644304 
9.7646277 
9 7648150 
9.76501x2 



765x193 
7654164 

7656134 
7658103 
7660072 
7662040 



7664007 
7665974 
7667940 
5847.7749.7669906 
7671871 
7673835 



5855-7159 

5858.361 9, 

5861.010 

5''63.658 

5866.307 

5868.956 



5871.695 

5874-»5S 
5876,904 

5879-555 
5882.205 
5884.856 



5887.508 
5890.159 
5892,811 
5895.464 
5898.117 



7675799 
,7677762 
.7679725 
,7681687 
7683648 
,7685608 



7687568 
7689518 
7691486 

7693444 
7695402 

7697359 



76993^5 
7701271 
7703225 
7705180 

7 707 « 34 
59oo.77o',9.7709o87 



5903,423 
5906.077 
5908.731 
5911.385 
5914.040 
59^^-695 



5919.351 
5922.007 
59*4 663 
59*7 3'9 
5929.976 

S93*-6h 



7711039 
7712991 
7714942 
7716893 
7718843 

772O''02 



77x2741 
7724689 
7726636 
7728583 
7730530 
773*475 



66 Deg. 

N.V. fine UVer. fine 



593^-634 9.773247 5 
5935.191 9.77344x0 
5937.949|9-773<'365 
5940: ' 
5943266 

5945-9*5 
5948 



5849 



5951.244 
5953 
5956 
5959 *»5 
5961 

5964 547 



9049, 
5649 



8869 



9.7746077 
7748018 

7749958 
9.7751898 
.7753836 
9-7755775 



5967.209 
5969,871 
597* 533 
5975 " 
5977^59 
5980.522 



969 



5983.186 
5985.8. 
5988 5H 
5991 179 
5993.844 
5996 5^0 



S999»75 
6001.842 
6004 508 
6007.175 
6009.842 
6011.509 



6015.177 
6017,845 
6020.514 
6023.182 
6025.851 
6018 521 



6031.191 
6033 861 
6036 532 
6039.202 
6041.873 
604454s 



7 9 



6047.21 
6049 889 
6052.561 
6055.234 
6057.907 
C060 581 



6063.255 
6065 929 
6o68.6o 
6071.278 

6073 953 
6076 



6299. 



6079.305 
6081.981 
6084 657 
6087 334 
6090.011 
6092.689 



.7738308 

9.774025* 

9.7742194 

.7744136 



9-77577" 
9.7759649 
9.7761586 

77635** 
9 776545 
9776739^ 



9.7769325 
7771158 
9777319» 
9-7775»»3 
9.7777055 
97778985 



9.77809 
97781845 

9*7784774 
9,7786703 
9.7788630 
9.7790558 



9 7791484 
9 77944«o 

97796335 
9.7798260 
9.7800184 
9.780x108 



9.7804031 
9.7805953 
9.7807875 
9,7809796 
9.7811716 
9.7813636 



. 7*15555 
9.7817474 
9.7819392 
9.7821309 
9.7823x26 
9-78»5M3 



9.7827058 
9.7818973 

7830888 
9,7831801 
9.7834715 

783661- 



.3 9 



.7838539 
,78404 5f 
.784236] 



9 
9^ 
9 
9-7 



^045o 

'844271 
^ 181 



9.78461^. 
9.7848090 



t)7_Peg. 

N.V. fine L.Ver. fine 



6092.689 9.7848090 



6095.367 
6098.045 
6100,723 
6103.402 
6106.081 
6108.760 



4409 



611] 

6114.120 
6116.801 
6119481 

6122.163 
6124844 



9.7S49998 
9.7851906 
9.7853813 
9.78557x0 
9.7857616 

9-785953' 



7861436 

9^8«334o 
9.7865243 

9.7867146 
9.7869049 
9.78709^0 



6127.526 

6130,21 ' 

6133.' 

6135.573 

6138.^56 

5140.940 



08 9 
8909, 



6143.623 

6146.307 

6148.99) 

6151.676 

6154.36 

6157.047 



9.7884*4^ 
9.7886143 
9.7888039 
9.7889935 
9.7891830 
9-7893725 



6159,732 
6162.418 
6165,105 
6167,791 
6170,478 
6173.166 



6175.853 
6178,541 
6181 130 
6183.918 

6186.607 
6189.296 



6191.986 

6194.676 
6197,366 
6200.056 
6102 747 
6105.438 



8129 



6108.130 

6210 

6213.514 

61J6L206 

6118.899 

6111. 592 



6114 186 
6116.979 
6229,673 
6232.368 
6235.062 
6x37.^5- 



6240 453 
6243.148 

61+5*" 
6248.541 
6251.237 
^2^3.934 



8449 



9.787285X 

787475* 
7876652 
9-7878551 
9.78^0450 

9 7>'8234^ 



9.7895618 
9789751* 
97899405 
9.790J297 
97903J88 
9.7905079 



2.7906970 
9.7908859 
9.791074s 
9.7912637 
9.79145*5 
9,79'64'3 



9.7918300 
9.792C186 
9,7912071 
9.7923956 
9.7925841 
9.7917725 



9.792960S 

793»49» 
9-7933373 
#7935*54 
97937*35 

»79390i5 



9.794089s 
9 7942774 
97944653 
^.794653* 
9 7948408 
9 795028 r 



9.7952101 

9-7954037 

79559" 
9.7957786 

9.7959660 
97961533 



»3 

>4 

'5 

16 

17 

i5 

»9 
20 
21 
22 

*3 
24 



*5 

t6 

*7 
18 

29 

30 

3' 
3* 
33 
34 
35 
36 

37 
38 
39 
40 
4" 
4* 



ti 

47 
li 
49 

so 

52 

53 

54 

55 

56 

57 
58 

59 
60 



62 5*-63' 
6259.329 
6162.027 
6264,715 

6170.122 

6i72>Ba] 
6275,521 
627^.220 
6230.921 
62S3.62J 
6286.322 



25 

26 

2'' 

29 

30 

3^ 
3^ 
J3 
34 
3S 
16 

37 
38 

>9 
40 
41 

44 
4^5 
46 

47 
43 

49 

5« 
5^ 

SI 

ii 
5 3 

S7 
5^ 
5^ 
6d 



6B Deff. 



N*V. imc 



62 53.9 H 9-7961 g33 



62B9.023 

6291.72 

62(^4.4^(1 

6297.12^ 

629f^.£|c' 

6jo2.5ii 



6305.233 
6307,939 
6310.642^9 

^3' 3*346 !f 

6316.050 9 
631S.754I9 



L«Vcr. fnic 



.7963406 
,7965278 

■7967149 
,7969020 
,7970^90 
,7972760 



,7974629 

,797649® 
.7973366 
,7980433 
.79811CO 
.7983966 



7985832 
7987697 
79'^95^i 
799^415 
7993SSS 

7995^51 



79970J3 
7998875 
S000735 
S002596 
Sooj]456 
£006315 



6311-45919 
6324.i£i4'9 
632 6-S7o!9 

*3S9-575'9 
6332. iS 19 

6334-9SSja. 



.S00S173 

,3oioo3 

.Sot]S39 

,3013746 

.3^015602 

,3017458 



fi337'694|9 
6 340.40 1 ! 9 

^341*'^9 
6345.810 

fe34S.524' 
6351,232 



6353.541 
63 56,649 

^359-359 
6362* ofaL 

6364.77s 

6367*4^^ 



6370,19^3 
0372.905 
6375.620 
6373.331 
63H 1,041 
*3 8 3*7 54 



6386.466 

6389 179 
6391.892 
6394^605 
6397,31s 
640c. 03 £ 



6402.746' 
6405+460 
I140S, 175 
6410.890 
6413,605 



.!>oi93i3 
,8021167 
>3^x302i 
.3024S75 
,3026728 
.80235S0 



.^03043 

,3031^^3 

.8034133 

,3035983 

S037S32 

.S03963) 



,3u4J529 
8043377 
,3045124 
.8047070 
.3048916 
.S050762 



,3052606 

.S05445 

,8056294 

.805S137 

•80599^0 

S061811 



,8063663 
.S065503 
.8067344 
,8069183 
,807102^ 
,j07aB6c 



6g Deg, 

N.V. fincL,Vcr*fmc 



&4i6.3i t 



6419,036 
6411.751 
6424.469 
6427. 1S6 
6429.903 
6432.610 



6435.338 
6433.056 
6440.774 
6443.491 
6446.211 
644S*930 



6451.650 

fi454'37<^ 
6457. 09Q 
6459,810 
6461.531 
64 6 5 ■^^ 5^ 
6467.973 
6470,694 
647 3.4 J & 
6476.138 
6473.861 
6481.584 



6484.307 
64S7.030 
6489.754 
6491,477 
6495,202 
6497.926 



6500.651 
6503.376 
6506.102 
6508.S27 
6511,553 
6514.2^0 



6517.006 

^5*9*731 
6522.460 
6525^133 
6527.915 
6530-641 



* 53 3-3 71 
6536.100 
6538,829 
6541.559, 
6544.283 
6547,018 



,8072860 



8 07 469 i;. 
8076536 
S07S372 
808010S 
8082044 
8083879 



,3085713 
,3087547 
.3089380 
,So9Jii3 
,^093045 
,3094877 



,8096708 
,8098538 
,8100368 
,8102197 
,8104026 
8105854 

,81076^2 
.3109509 
.8111335 
S113161 
81149S6 
S116S 



.8118635 
.81:0459 

.S122282 
,8124104 
.8125926 
,812774^ 



,8129569 
,8131389 
.SI3320S 
.8135027 

.3 136846 
.8138664 



.8140431 
8142298 
8144114 
.814593c 
,8147745 
.8)4r][56o 



81513-4 
81531^7 
815 5000 
8156812 
81 ^^624 
Si 6041 5 



^549-748 9. ii 162246 
«,r, ---^"8164056 
8165866 
S167675 
8169483 
£173291 



6551.479 
6555.209 
6557.94<j 
6560,671 
6^63.403 



6566.135 
6568.^67 
6571.600 

*S74'33* 
6577.065 

^579-7t>9 



.Si 73098 
.Si 74905 
.8 1 767 11 
817^516 
8180312 
8182126 



5^358 
M8.095 
120,833 

.113.571 
£626.309 
6629,047 



661 
66, 
66 
66 



70 P eg. 

N,V, fmt L*Vcr, fine 



'^579-799 



6582,532 
65S5,i66 
6588.000 

fi59<*'735l 
6593.5691 
6596.Z04 



659S.94£) 

6601.675 

6604.41 

6607. 14S 

6609,334 

6612.611 



6631.78^ 
6634.515 
6637.265 
6640. 04 
6641.744 
6645.4S4 



6648.225 
6650,966 
6653.70; 
6656.448 
6659.190 
666<i.93 



6664674 
6667.416 
6670.159 
6672.902 
6675.645 
6678,389 



6681.133 
6683. S77 
66S6.621 
66S9.366 
6692.11 1 
6694.856 



6697,602 

6700.347 

6703,094 

6705.840 

67^3^587 

67 ''-334 

0714,08 

S716.S2S 

6719,576 

6712, 

6725.072 



3149. 



6717.321 



6730*570 

'J733>3i9 
6736.06S 
6733.S18 
6741,568 
6744.3^ 



9.8182126 



9.8183930 
9.8185733 
9.8187536 
9.S1S933S 
9.8191 140 
9.8192941 



9'Si9474? 
9.8196542 
9»8j9834£ 
9.8200140 
9.8201938 
9.8203736 



9.8205533 
9.820733c 
9.8209126 
9.8210922 
9.8212717 
9.82145 



9.8216305 
9.8218099 
9.8219891 
9.82216^4 
9.S223475 
9-8225266 



9.8117057 
9.8^128847 
9.8130636 
9.8231415 
9.8134114 
9,8236002 



9-8237789 
9,8239576 
9.8241362 
9/S243147 
9.8244932 
9.8146717 



9.8248501 
9,3150184 
9,8152067 
9-8253849 
9-3255631 
9.8257412 



9,8259193 
9.S260973 
9.8262753 
9.8264532 
9.8266310 
9.826803s 



9.8169S66 
9^3271642 
9*8273419 
S275194 
9.8276970 
9.K27S744 



9.S280518 
9,81822921 
9.828406 c 
9.82^5^37 
9,8287609 
-j.S2893lii 



7> ^gg- 

N, V. fm t L.VcMlnt: 

1 



6744.31 



6747.069 
6749,820 
6751,571 

675 5 -31^ 
67 5 a^ 
6760.826 



9,8291152 

9.8292922 

9.3194D92 
9.829646 
►0749.829S229 
9,8199997 



6763.578 

6766.330 

6769.083 
677J.S36 
6774,589 

^777- 345 



9.S301765 
9.8303531 
9H8305299 
9.8307064 
9.8308830 
9-^3J0595 



6780,007 
6781,851 
6785.605 
6785,360 
6791.115 
6793.870 



6796,616 
6799,381 
6802,137 
6804.894 
6807,650 
6810,407 



649. 



63i3 ^ 

6815,921 

6S18.679 

6S2J.437 

6S24. 

6816- 



'95 
'951 



9.S289381 



9>83i2359 
9.^^314113 
9-8315586 
9.S317649 
9.8319411 
9.3321172 



9.8312933 
9.832469^ 
9.S326454 
9.8328213 

9-83^997^ 
9^833173 



|.S33S4^S 
9.8335146 
9,8337001 

9-8138759 
9.33405 J 4 
9,8342169 



6329.711 
6831.471 
68 3 5.2 30 
63 37.990 
6840.750 



6346.170 
6S49.03I 
6851,791 
6854,552 

6SS7-3H 
6860.07 S 



6861,837 
6865.600 
6868.361 
6371.115 
6873.888 
6876,651 



4149 



6879^ 

6882,178 

68S4.941 

6887,706 

6890.471 

6S93.236 



7669^ 



6896.001 
6898, 
J901.532 
^1904^9^ 
J 90 7. 06^ 



9,8344024 
9-^345778 
9.8347532 

9.S349jg5 
9.S351037 
9,8351789 



9.8 3 54540 
9.8356191 
9.8358041 
9.S359791 
9.33(11540 
,83632^9 



9,8365037 
9.836tJtt5g 
9-8368532 
9.8370173 
9,83720*4 
9.8373770 



■*37SS>5 
9.8377159 

9,8379003 
9,3380746 
9.S33i4J£9 
9,8384131, 



9^8335973 

8387714 
j,ii389455 

^^39'J95 
^8 39193 1 
> 83940 74 



3 

4 

S 

_6 

7, 
8 

9 
10 
If 

II 

13 
H 
15 
16 

1 "f 

ll 
^9 
10 

2,1 

12 

36 

*7 
18 
19 



3^ 
33 
34 
3S 
36 

37 
33; 

39 

40 

4r 

4^ 



43 
44 
45 
46, 

47 
48 

49 
50 

S' 

S3 
54 

55 
5d 

57 
St 

59 



N.V.ihM 



' li 
si 
3 
♦ 
5 
6 



7 
8 

9 

TO 
XX 

1% 



6937*568 9.«4*«o}5 
6940.t77 9.84^768 



^m'^ii 



13 

t6 

«7 
18 



6^45.817 9;84.f 7*33 

6948.587 9«.84»89«5 

x;357 9-84^0696 

9.84«a4^ 

y.84^157 



695 

6954.118 
6956.898 



695^669 9.84a5S86 



19 
10 
zx 
aft 
»3 
*4- 



M9 



696^44 
6965.fti; 

69*7-9^4te.»W«3^ 
6970.756 9.843»79^ 
6973.5»9 9.84^45*^ 
6976.301 9-843^^ 



ft6 

«7 
ft8 

*9' 
1? 
3» 
3» 
33 
34 
35 
36 

37 
38 
39 
40 
41 
4ft 



43 
44 
45 
46 
47 
1! 
49 
50 
51 
•5» 
53 
54 

55 

56 

57 
58 

59' 



7^Deg^ 



69x2.597 

6.9i8.i3» 



5.364 9.8S 



69fta898 9*t4(»«6ft5 
666 9'840ff6; 



69»3. 



9>84i5^oi 



84i76ff5 

4|9.t449l44 

ft 

»43»799 



6995.71 
6998^94 

70oi,ft66 



9«9j 



7o4i 




7o73..50'i 



UV.fine: 



9«t5964>a» 

t9.8Sf»r50 
^8s99»^ 



.8405097 



6979-0749^37978 
6981.847 9.84397tt3 

69«4»6ioM44«4^ 
^5*7.3949.844^*5* 
6994^168 9.1444876 



6 9^844»3:Ri 

9.84^0044 
9.84ff7« 



7eo4»04« 9.^3487 



9.8455107 
i4^<J9^7 



700i6b8l6 
7<»»59« 

7011.368 9*8459^47 
7015, 

7»t7.9*i 
70910.697 

70*3.4749.8465510 
7016. 1 5i 9. 8^67137 



.8460366 
9.84691084 
9.8463^801 



70ft9.oi9{9'.e46895 3 
7031^ 

7034-584 
7037.36ft 



8470669 

9^847<3«4 
9'.8474099 



7040.141 9.84758^3 



,69« 9^8479140 



,78 9-84*0953 

7*f<.*?7M4^665 
70540^57 9(84«4377 
70561817 9>8496eS8 
i'8487799 

377 9.«489'509 
158 9^49fiid 

7067.939 9-849*9** 



707».ft82fe.845|1^Q5f 



.8494631 
ij.r4^6^344 

6 



65 t>8i 



' 7&79.o< 
7»»x.- 
7^84.61^; 



7c^.4ti|9'.8 
7^9*0*19 

2221223 



7095^76 X 6.8 Jd999a 
7tf98:54^9t8<i'*693 
^»«96 
H^5099! 



■B^tficMty^ 



71**^4679 
7if^ljl9.8i*»96^ 

7*i8weJ7 ^" 
7iftOk8i3 9. 



9.83»560g 

8s*5r>» 
7iij.6*9|9:85i7<xsif 



71:^6.395 tf'85lg6^9 



71l9.f8i|9: 

7*3'' 

7»34-754|9 



7»3r7.54» 9*8535486 
7*4*3*9 M5^8« 

7^41.1169.8538^77 



73D^g- 

N.V. findL.Ver.fift* 



7.<y<^r*8j».849>ojft 



n847^. 



5 9il 
8^1 



7X0XJ 
7104- 



319 9^. 



f»3 9. 



7i06r897 ^9^ft9of> 
7xo9t68l f.t'$^9$oi 



1679, 



1-335 9 



7196.11 

7198^.9x7 

7101.7 16 

7*04.50*^ 

7ft07*.ft96 

7ixoto89 



7111, 
7**5.676 



7ii9.64£|9. 

7*3* 

7*35-*3$ 

713^0 

7140.83^ 



^444 9 
13$ 9. 

03-5 4' 



W'.V.flnefL'.Verrinc" 



»;oji7x 

8)o4§77 
i8}o6^ 



7^4«.4i3 9. 
7149*1x9 9.86019^x1 
7151.016 fi%^&^^ 
71 54.ir»gf 9;86o^i^ 
7* jy.^ro 9'.86o7936 
;ogW I 7i'6dL4dS 9:860^x0 



;85^d396 
,8J1^4 
8573790 



r'4f 904 9.85#o57i 
7148.691 9^8541166 
715».48« ^.8545959 
7*54-*^?|9-8545J*53 
8547345 
9.854903 



7*57-0589 
r^!^»847 

7161.6369.85^07*9 
7*65;4i5 9.8551410 
59.8554110 
7»7YX>05 ^.8555800 



7173-795 9.8557490 

7179^376 

7i8ft'.x 

7X84.958 

7x87. 

7x90.541 

7193 



9.85 $9X79 
9.8560867 

8561555 
9-8564141 

8565919 
9.8567616 

8569301 



8J70987 
9.8571671 
9.8574358 
9.8576040 
9.8577713 

8579406 



59. 



'3 9- 



9 9 



881 9.8581089 
9.8581770 



71 J8.470 19.8584451 



'^Sftx.164 9.8586^132 
7**4*059 -— ^ 
7*16 .8 5 3 9.8589491 



8591172 
8591851 
85945*5 
.8596io( 
9.8597S8; 



7179:997 9.861 r3if» 
7181.796 9.^8*^8 1 
7*85. - 

71W. 
7i9x.i95J9;8«i79«7 



7if96%796 9.863r^l 

7*^597 9^8^3^9 
730*13989^8434655 
730y.tr ^ -- - 

7 
73XQ.86^f9. 



7143.616 f 8599^60 



7*«3.id6pfi86 

7166^.00^ 

746».8bi 



»x^3 

3lt:86ri956 

9.86x4618 



6bo 9'-84x^$3oo 
7^7^399 9.86t797x 
7y77-t98 9.8»»9H* 



9.8619655; 



_ _ ^?.8636^( 

3tt«%^«<^.865f798'5 

.8639^5 ( 



7S5*.4649. 

7361.170 9 



J.30J 9 



1089 



7380.9 X 

7383'-. . 
7386.53 X 

7389-: 

739*< 



7^3 9- 



3389. 
147 9 



7397.763 
7400.572 
7403,381 
^406. 1 9c 
7409.00c 
74n.Sxc 



86otft37 74»4^»9 9«87oo«89 



79x3.6649.864x3x4 
73*6.406 9.^<4«978 
73*9^1^8 9-.864464X 
7311^1x9."' 
73*4-81^ 
7317.6x6 ^. 

7330V4«9 
7333-**3 
7336-< . . 
7338.830 9 

734«.634 
2344-439 

7347^43 9.86er«44 
7350^0489.8661901 
735»'85^ 9.86^4^^9 
7355*658 9-86661x6 
86^871 
1. 8669517 



8646^03 

9.8647966 

8649617 

9.86^ k 188 

9.8651949 

.'8654609 

.8656^9 

9.8657918 

8659586 



7364.075 

7366.881 

7369.688 ^ 

7371.4941^-8676/45 

7375' 

7378-' 



9.S67X181 
9.86718 j7 
8674491 



-8677798 
•8679450 



59. 



.868x101 
8682754 
9.8684405 
.86S6036 
.86^7706 



7394.955 9.8689355 



9.869x004 
9.8691653 
9.8694301 

9.8695949 
9.8697596 
J.969914S 



If .-V: fiftc^Vtr fine, 



74XX.8^o 9^699^4^ 



74»7.4f9a ♦^•7«*5?3'4 
74*^40 9-8704179 ) 
1741^.050 9-8705*14 
74»5-86r ^ 

74'8 



743X.4«3 
ft95 

7437.>o6 9»87M04» 



7414^95 9«87«»39« 



74^9^J9^ 9»8rr56«l 

744«^3b9«87i73*3 
7^t4y.54> 9^7x89 63 

7448^.195 9i87io6t>4 
9;87ifti4> 
9fc87ft^8»s 
87155^21 



745^«6i 

7451-9*' 

7456. 
7459- 
H6*^' 



J.*34 9-8r3'04'?4 
8.0A8 9-873*07* 

9-873534J 
9-8736978 

rl9.874oi48 
7484-*937 9'874««»^ 
7487.75* 9-87435'5 




9.87074^ 
lift 



^t222i 



9-8fxo755 



794 9- _ 
*07 9*«7»7 



3O6 9*8 



r.j84 9' 



7490^568[9" 

74^3'- ' 

T^^-ox 

7501.833 

7504-650 



75<5-9i9 

t$ '8.737 
75lrf. 

75«4.373 
75*719* 
7530-0 



555 9- 



xo9< 



7551.51679 

7555-387 
7558.2or 

756* 
7563.8 



[.o%9 9. 



iSSi 



*9' 

493 9- 



7566.67 
7569 

7$7*.3r 
r575-<37 
7577-959 
7580.78 



8745*47 
8746780 

87484** 

6|9»875oo43 

9.8751674 

9-8^53304 



7507-467 9-8754934 
84 9»8756563 
9-8758*9* 
9.875981X 
9.8761449 
9.8763076 
9.8764703 
9^8766319 
876795 5 



7 53i;«i9 9-876958* 

7535'/.'*,. ' 
7538.46719^877: 

754*.ir 

7544- *o6 
754^-9*^ 



[.64819.877x106 
1830 

87r9-8ir74454 
•6 9.8776078 
j 9.8777701 



7549.746(9.87793*4 

9.878O946 

9.878156' 

8(9.878418! 

8785809 

87874*9 



.8789049 

8790668 

5 9.8791186 

9.8793905 

9.8795511 

9-8797 f4c 



a 



X 

'1 

3 

.4 

5 

'7 
^8 

9 

10 

XX 

II 
.13 
»4 

»5 
16 

'»7 
i« 

'9 

2C 

ix 

21 

*3 

*4 

*5 
16 

47 
28 

*9 

30' 

3* 
31 

33 
34 
35 
15 
37 
38 
39 
40 
41 
4* 

43 
44 
45 
46 
47 

fS 

49 
50 
5* 
5* 
53 
H 
55 
5« 

58 
59 



76 Deg. 



7580*7^1 



04J9 



7591-073 
7594,39^ 
7597.71c 



M9 9 



7600.543 
7603.367 
7606.191 
7609.016; 
76 J 1.S41 
7614,665 



19 
zo 
11 
11 

13 
34 

IS 
36 

^7 
iS 

29 

1^ 
31 

31 

33 
34 
35 

36 

37 
3^ 
39 
40 
41 

ii 
43 
44 
45 
46 
47 
48 



49 

SI 

51 

S3 
?4 



SS 
>7 

bo 



76 J 7.49c 
7610.31b 
7623.141 
615.967 
7618.793 



1^ 7631.619 



7&34'445 
7637.173 
7640.098 
7641.915 

7S4>'7 5^ 
764S.579 



7651.406 

7654,13419 

7657.061' 

7659.890 

766i*7iE 

7665.5461 



7668.375 
767J.104 

7^74-^3 3 
7676*86£ 
7679.691 
76B 1.511 



7685.351 
76£S,iSj 
7691. 01 1 
769^841 
7696.671 
7699-5Q"> 



770^*334 
7705.165 

77<>7'i9fi 
77io.8a£ 
7713.659 
7716.491 



77'9'3M 
77ii»J56 

7 714-9 ^£ 
7717.83.1 
7730,654 



7736.3109. 

7739*'S4!^ 
7741.9S7P, 
.^11 $ 
.. 6559 



747- 



i^ 



9,8797140 



,&79875& 
9.S8ciO]7a 



8Soi9SJi 
9,8803604, 
9.8305118 
9,S3o68it 



9. 88 10060. 
9*E3ii673 
9.BS13185 
9.8814897 



8i>i8iiij 
8819730 
.8811340 
8812949 
.881455B 
SSa6i67 



,8817775 

.S81938 

8830989 

S831596 

883,4102 

8835S07 



.8Si74>3 
,8839017 
S 84062 1 
,8841115 
8343818 
.8845431 



.8S47033 
.884S635 
.8850136 
8851837 
88534J8 
.8B550J8 



8856637 
8858136 
.8859834 
,8861431 
8863030 
8864617 



77 D^S- 

N,V»fmt L.Vcr.tint 



7750.489 



.8866^^3 
.8867S19 
.8869415 
,8871010 
,887x605 
,8874199 



,8875791 
,5877386 
,8878978 
.8880571 
,888iidi 
.888375+ 



,3S85344J 
.8886935 
.8888525 
J890J 14 
.8S9 170J 
.§893191 



77513^ 
775^"'5S 
7758.993 
7761.818 
7764,663 
7767.499 



7770-3S4 

7773'*7i=- 

7776. 006 [9 

7778.841 

7781.679 

7784,5 



77S7.^gz 

;790,iiS9 

7793*01* 

7795-*63 

7798.700 9 

7801.538 



7804.376 
7S07.114 
7810^051 
7811.890 

7^15719 
7SJ8.56S 



7811.407 
7824.146 
7817,085 
7S19.914 
7831.764 
7835.60 



78 3 8.4 

7841.184 

7844-114 

7846.965 

7849.806 

7851.647 



7S55.4S8 
7858.529 
7 86 1.171 
7864.011 
7866.S54 
7869.696 



7871.S3S 
7875.381 
7878-113 
783 J. 066 
7883.909 
7886.751 



78S9.595 
7891.439 
7S95.181 
7898.116 

7900.97O! 
7903. 814 



79G[>.65y 

909,50] 

7911.34s 

79<5-J93 
79 1 8-0 ] 8 
7920.8^3 



9.8893191 



.889.^879 
,8896467 
.5^98054 
.£899640. 
.8901116 
.S901812 



.S904397 
.89059S1 
8907566 
.8909150 
8910733 
8911516 



.8913898 
.891 5480 
8917061 
.89 18641 
89 10111 
8911801 



89133^=1 
8914961 
8916539 
891S117 
8919695 
8931171 



8931849 
,8934415 
.89360G0 
8937576 
8939^5^ 
89407^5 



.8942199 
8943371 
834S44S 
.8947017 
,8948589 
.8950x61 



.8951731 
.8953301 
,8954871 
.3956441 
.895801 J 
.8959580 



.8961148 
.S963716 
.89^183 
.8965850 
.89 6 741 6 
.8968981 



.S970547 
.3971111 
.8973677 

-897 5^4' 

.£976804 

-897^367 



8979930 
8981491 
^4983054 
8914461 5 
.£9^6 1 76 
8987736 



7957.^87 
7960.735 
7963,581 
79S6.43J 
7969.179 
797^''=7 



78 Deg- 



K.V.Sirl! 



79^0.855^ 



7913*7*3 
7916.574 

79^9-410 
7931.166 
7935'U^ 
7937-95^ 



794^-805 
943-65 » 
7 94**49 3 
7949*345 
7951*^91 
79550^^9 



9.^^998645 
9.8990101 
9.9001758 
9.9003313 
9.90C4869 
9.9006413 



9.9007978 
9.9009531 
9,9011085 
9.901263E 
9^9014190 
9.90^5741 



7974*976 
7977-814 
7980.673 
7933.512 

7986*37* 
7989.11 



9*9017194 
9.9018845 
9*9010395 

9.9011945 
9.9013495 
9.9025044 



799^.070 
7994-91^ 
7997-77^3 

S0CO.61C 
8003.47D 
8006.311 



Iio09.i7 

8011,011 

8014.S75 

8017,714 

8010.575 

S013.41 



S016.17S 
8019.130 
S031.9S1 
8034,834 
8037.686 
8040,51*) 



8043.39 

8046.144 

8049.097 

8051*950 

8054.803 

8057-656 



8060.510 
S063.364 
8066,118 
8069.071 
8071,916 
,8074.7" 



^077. 63 5 

808049^ 

80S3-3 

80S6 

8089 

Sor,i 



s44 



L.Vcr fine 



9.89^7736 



9.S989196 
9,8990855 
9.8991414 

9p8993973 
9.8995531 
9,8997088 



0.901659] 
9*9018141 
9.901968C1 
9,9031136 

9-9031783 
9,903433c. 



9.9035876 

9.903741 

9.9038966 

9.9040511 

9.9041055 

9-9043 <99 



9.9045 HI 
9.9046685 
9.9048217 
9.9049769 
9.9051310 
9.9051851 



9.9054391 
9.9055931 

9-9057471 
9.9059011 
9.9060549 
q.9061087 



9.9063^15 
9.9065163 
9.9066699 
9.906^136 
9.9069772 
.9071307 

,9072841 

9.9074^77 
9,9075^11 
I.9Q7744S 
1.907^97^ 

[}^9oS^iio 



79 iJeg- 



N,V. Ijdc 



^091. 910 



9.9080510 



8094.766 
8097.61 1 
3100.477 
8103.333 
8106.1S9 
8 109.046 



9.9081043 
9-9083575 

9.9085 [Oti 

9*9086637 
9.9088167 
9.9089697 



11.901 

S» 14-759 
8117.6 
S 110*471 
^113. 3)0 
Si 16. 187 



119.044 
8131.901 
l$i34«76o 
8137.618 
^140.476 
8143-334 



8146.191 
^149*051 
S151.909 

|8t 54.76 a, 
8i57>6i7 
8160,486 



8163.346 
S166.105 
1^169.065 

1171.915 
Si 74.7 85 
8177.64^ 



8180.505 
S1S3.365 
8iS6,ii6 
8189.087 
^191*948 
8194. §09 



3197,670 

8100.531 
8103,393 
3106.154 
8209.116 
8111.97S 



8114.E40 
8117.701 
S310.565 
8113.427 
8116,190 
Sizg, ^5 1 



8132,016 
8134.879 
8137.741 
8240,605 
8^43.46^ 
82.^,3 31 
8149.197 
3151.061 
Li 154-915 
^.57-7^9 
8160.651^ 



L^^Vcr.linc 



9.9091227 
9.9092756 
9.9094185 
9,9095813 
9,9097341 
9,9098868 



9.9100395 
9.9101921 
9-9103447 

9-9 I049J 3 
9.9 1 06 49 ]£ 
9.910802^2 



9.9109547 
9.91 11070 

9,91115*33 
9.9114110 
^-9^5639 
9.9117161 



£ 



'3 
14 

'S 
16 
17 

il 
19 

10 
11 

21 

*3 

14 



9,911^6^1 
9.9110203 
9.9121713 
9.9113144 

9*9 i 14?*' 3 
9.9116282 



9.9117S0J 
9.9129319 
9.9130S37 

9*913-355 
9.91 3 3^7* 
9*9135388 



9.9136904 
9,9138410 

^9 13993 s 
9.3141450 

9.9 14^9 H 
9,9144478 



IS 
26 

*7, 
18: 
29 
3^ 



J-914599^ 
J. 9147504 
9.9 tjjgoiS 
9.915^518 
^.9151040 
9-9151^^' 



31 
31 
33 
34 

3S 
36 

37 
38 

39 
4C 

41 
41 

43 
H 
45 
46 

47 
4S 



9.9155061 
9.915&571 
ti.9i58o£i 

9.9159591 
9.9 r 61 100 
9.9i636o^t 

9.91641 1; 

>9i^7i3i 
9*916863;^ 

J.9I 70144 
9.9171^ 



49 
5^ 
51 

^= 

51 
54 

!J5 

57 
5^ 

59 
60 



c 



I 80 Ueg. 






47 






S363.51S 



3166,383 

£17^.1 1 J 
3274,978 
B277.S44g 
§1^0,709 



1183.575 
8186.440 
S£Sgi.^3o6 

SZ95.039 
8197,905 9. 



8300,772 y 
Sp^.d^S 9, 
8306,505 
830^37^ 

0315,106 



«3 17,974 
S32CkiJ4.i 
8323,709 
8316,577 
8 3 29,444)9 



S335-1R1 
833^.049 
§340,918 
3543.786 
8346.655 



* 3 5^' 193 
^^355,162 
58.131 
8361,001 
8363.871 
5366,74c 



8369.610 
S37i.4Sr' 

S375'55=^ 
^378.121 
i^3^''09i 
^3*3.962 



A3&&,S33 
}89.70] 

^39 5-443^ 
J39S.317 - 

3404.060 
3406,931 
8409,80^ 
8411.675 

^4' 5*547 
841^,4.111 



9.9171650 



9*73^55 
9174660 
.9176165 
91776^9 
9179172 
9180675, 



9182178 
9183680 
9r85i82 
91^6683 
9j8SiE4 
9189685 



.9i93'35 
.9192684 
.9195183 
-9J956S1 
.9197180 
.9198678 



9i<:gh75 
9101672 
9203J69 
9204665 
9106160 
9207656 



.9209150 
9110644 
92T2138 
9^13632 
92J5115 
9116617 



,rjljg [09 
.9219601 
.9I2IC9I 
.9-21583 

■9^^4t>73 
,9215563 



9117052 
9128541 

91 300 JO 

9131518 
9-33006 
9^34491 



9^]?9So 
.4157466 
9t;895i 
.9140437 
9"4'92a 
9143407 



.9^44^91 
,9146375 

.9247S5» 

■9^914' 
.9250814 
,9i5^icf6 



^411.292 
^414,^64 

'^4^7-*^37i9 
S4ag*9'^9|9 
8431.7^29 



■9153737! 
9155168 
.9*56749 
9158129 

.9259709' 
926i]Sg 



Hi Peg. 

N,V. lint u.Vei.itn 



£435,65^; 9.91611^^^' 



8438.51 
8441 402 
8444,27 s 
8447,149 
8450.0: 
S45i.« 



9619 



709 



644 9 



84557 

S45S 

S46i.;i8 

3464,393 

8467,26 

¥470, 141 



^473.016 
8475,891 
8478.766 
S48 1,641 
8484,516 
8487.39 



8490.167 

8493,143 

8496^01 

849S.894 

850J.770 

8504,647 



9.92S9114 
9.9190684 
9.9=^92.155 
9'^ '624 
9.9 -^294 
9.9 ^6563 



S507.523 
S5?o.399 
8513.176 
8516,151 
8519.029 
8521.906 



8524.783 
8527,660 
8530.537 

S533-4'5 
8536.191 
S539.170 



S542.047I 

=^5449^5 
8 547. So 3 
8550,68 
8 55 3.560 
8556.418 



^559,316 
S 02.19- 
8565.074 
8567,953 
8570, 832 
8573. 7U 



^576,590 
8579,469 
85;5i,349 
8585. 22S 
8588,108 
8590,988 



8593.868 

B596.74R 
8599,618 
£602,508 
8605.388 
860S.269 



9.92616O7 
9.9^64146 
^j.9265614 
9.9167101 
9.9168579; 
91700^^ 



9171535 
917300S 

9.91744S3; 
9.9^7595*^ 
9*9^7743S 
9,92789c 



9,92So3i[»c 
9*9*^^354 
9.9183327 
9*9184799 
9.9286171 

9.9^8774 



9^^19^031 
9^*>29f,499 
9.9300967 

9.930-434 
9.9303901 
9,9305167 



9,9306833 
9.930S299 
9*93097t?4 

9.93111^^ 
9,9ji269^ 

9*93 '4^ 5^1 



9-9315^^^ 
9,9317083 

9.93^85+1; 
9.9320007 
9 93-'4*'9 
9-9jii9 



9.9l^7iii 
9.9528771 

9*9330*3^ 
9.93316^ 



9,93j3'46 
9.9334604 
9-9 33 ^<^^- 
9.933751^ 
9-933^975 
9.9340431 



9,9341^87 
9^934334^ 
9-9344797 
9.9346^51 
9.9347705 
9.9349158 



bz Deg. 



N,V, fmi 



860S.-69 



8611.150 
614.03c 
£616.91 
^619.792 
S62i*b73 
62^*^55 



^631.317 
8634.199 
8637,081 
8639.962 
8641,844 9 



>,93593^' 
?. 936077 1 
9,93^^^-0 
9-936367C* 

9.9365"i9 
■9366567 



8645,726 
8648. 6o£ 
8651,491 
8654.373 
8657.256 
8660,138 



9.936S015 
5.936946: 
9 93709^9 
9-9 37 i 3 ^<^' 
99373^'*^ 
9.93- 524^ 



904?, 



8663.0^1 

8665, 

8668.7S7 

8671.670 

S674.553, 

8677.416 



2^680.319 
S6S3.203 
:?6S6.o87 
8688.970 
^091.^54 

8uQ4.7',>i 



*S6q7.6:.2 
^700. 506 
8703.391 
S;o6.;;5 
3-09.159 
3712.044 



.>7 14,929 
«i7t7*Ki4 
1^710.698 

2723^5% 
fi726.469 
S719.354 



5^732.139 

^735'^3i5 
S738.010 
8740.896 
S743.782 
8746.668 



^749*554 

1^751,440 

3755.326 

8758,2 

8761.099 

8763.985 



759 9 



8766,871 

8769- _. 
8771^645 

8775-531 
8778,419 
8781.307 



L.Vc-r tine 



9. 9 3 49 J 5^ 

9.935061 J 
9.9352064 

9.93515^^ 
9,9354968 
9.9356419 
}.9S57l^ro 



9-9 3-^6694 
?.937S'39 
9-93-95^3 
9-938*027 

9-938H7 

9- 9 3^39' 4 

9*9385357 

9.938680c 

9*93^8242 

9-93^9^83 

9*9391*^4 
9.939^^6^ 



9*9394005 

9*9395445 
9.93968S5 
9.9398324 
9.9399762 
9.940120 



9.9402638 
09404076 

9*94o5S'3 
9-94*36949 
9*9408385 
9.940981 



9.941 '^56 
9,9412691 
9-9414J16 
9.94155*0 
9,9416993 
9.9418416 



9.9419859 
9.94^1191 
9.942^7^1 
99414' 5 S 
9-94155S6 
9.9417016 



9.9418447 
94i9'i^76 
9,9431306 

9^9431^735 
9.9434163 

^^35S9' 



83 Deg. 



N.V. (me 



8781.307 



87^^4,1414 
87S7.081 
8789.969 
8792.^56 

879s. , 
8798,63^ 



7449. 



9.9437019 
9.9438446 

9.9439*73 
9.9441300 

.9441716 
9.944415^ 



8801,5(9 
S 8 04. 407 
8807.196 
^8810.184 
8813.072 
8815.960 



99445577 
9.9447001 
9.94484x6 

9*944985^ 
9^9451273 
9.9452696 



S81E.849 

8821.737 
8824,626 
8327,515 
8 2 30.404 9< 
8833,293 



9,9454119 
9.9455541 
9,9456963 
9.945S3S5 
^ 9459Soi 
9.94b 1216 



8^36,181 
83^9.071 
8841.960 
8844,849 
3347,739 
8850.62s 



9,9461646 
9.9464066 
9-9465486 
9.9466904 
9.9468323 
9.9469741 



8853*51^ 
8856.408 
3859.29S 
8S61.188 
8865.07^ 
8S67.96S 



3?70.858 

8873748 
8876.639 

8879.529 
8SS2.420 
8SS5. 



8888,201 
S 89 1.091 
8393.983 
8896.874 
81<99,766 
8902,657' 



8905.548 
8908.44C1 
8911,331 
8914*223 

8917.115 
S910.006 



1.8989. 



8912, 
391^1.790 
8928,681 
8931.575 

8934-4^79 
8937-159 



8940.25: 

S943.J44 
8946.037 
8948,930 
8951.822 



U Vtr finer. 



^■94355^1 



9-9471159 
9.9472576 

9-947399- 
9,9475409 
9.9476S25 
9-9478^4' 



9,9479656 
9,9481071 
9^9482486 
9.94S3S99 

r^94853I3 
9.9486726 



9.9488139 

9.948955 

9*949''j963 

9-9491375 
9.9493786 

9^9495196 



9,9496607 
9,9498016 
9.9499416 
9.9500835 
9.9502143 
9.9503651 



9505059 
9.9506467 
9.9507874 
9,9509180 

9510686 
9 9512092 



9-9513497 
9,9514902 
9,9516507 
9*9517711 
9.9519115 
9*95^05 '8 



1 

4 
5 
6 

7 
8 

9 
ic 
ti 
ri 



13 

''1 

16 
17 
it 

19 

20 
21 

22 
13 
14 

25 
16 
27 
18 

^9 
^ 

33 
33 
34 

36 

37 
38. 

39 
40 

41 

41 



43 

44 
45 
46 
47 
48 

49 
50 

SI 
5* 
SI 

54 

S5 
56 

57 
58 

59 
60 



2' 



8960.50J 
S963-395J9 

8969. xS I 
8970^5 



»9 
20 

22 
22 

as 
a4 



26 

»7 
.28 
29 

1: 

33 
34 
35 
36 



39 

40 

41 

li 
43 
44 

4S 

46 

47 
1! 
49 
50 

Si 
53 

54 
55 

56 
57 
58 
59 
60 



H4 Peg, ■ 

N V line L.Vcr.finC 



g954-7i5 9-95*o$'g 



S957.608J9.9521921 
9523323 
9524725 
9526127 
9527538 
9528929 



I 

0974^68 9. 
8977.862 9. 

-2^-755 
8983.649 
8986.543 
8989-437 



8992.331 
8995.225 
8998.119 
9001.014 
9003.908 
9006.803 



9009.697 
9012.592 
9015.486 
9018.38] 
9021.276 
90a 4'^ 7 » 



9027.066 
9029.961 
9032.856 

903.5'75a 
9038.647 

9041- 54a 



9044.438 

9C47-334 
9050.229 

9^53-1*5 
9056.021 

9c 5^' 7 



9061.813 
9064.709 
9067.605 
9070.501 
9073.39S 
9076.294 

9079.191 
9082.087 
9084.984 
9087.881 
9090.777 
9093.674 

9096.571 
909^.468 
9102.365 
910C.262 
9108.160 
9111, 



9115.954 
9116.852 
9119*749 
9122.647 

9'a5-545 
9128 



mi 



,9530329 
.9531729 

9533119 
,9534528 

95359*7 
'95373^5 



,9538723 
9540120 
,9541518 
9542914 

9 5443 1' 
9545706 



9547102 
9548497 
9549892 
9551286 
9552680 
9554073 



9.9555466 
9.9556859 
9.9558251 
9.9559643 
9.9561034 
9.9562425 



9.9563816 
9.9565206 
9.9566596 
9.9567985 

9-9569374 
9.95707^ 



9.9572151 

9-9573539 
9.9574926 
9.9576313 
9.9577699 
9.9579086 
9.9580471 
9.9581857 
9.9583242 
9.9584626 
9.9586010 
9.9587394 

9.9588777 
9.9590160 

9'959«543 
9.9592915 

9.9594306 
0579-9595688 



9.9597069 

9t9598449 
9.9599829 
9.9601209 
9.966a 58 8 
9603967 



85 Peg. 

INl.V.iincL.Ve..rjnt 



9'a8.443 



9131.340 
91J4.238 
9137.136 
9140.034 
9142.933 
9'45-83> 



9148.729 
9151.627 
9154.526 

9 J 57-4*4 
9160.323 
9163.222 



9166.12c 
9169.019 
9171.91S 
9174.817 
9177.716 
9180.615 



5H9 



9183 
91.86.413 
9189.313 
9192.212 

9195-"' 
9198.011 



9200.9 ic 
9203.8x0 
9206.71C 
9209.609 
9212.509 
9115-409 



9218.309 
9221.209 
9224.x 09 
9227.009 
9229.909 
9232.81c 



9235.71C 
9238.61c 
9241.51 J 
9244.411 
9247.312 
9150-113 



.014 9. 



9253.113 

9156. 

9258.915 

9262.8x6 

9*64.7x7 

9267.6x8 



9270*5 19 

9273.420 9. 

9276.322 

9279.223 

9282.1 

92185.026 



9287.927 
9290.829 
9293.730 
9296.632 
;*99'S33 



9.9603967 



9.9605345 
9.9600723 
9.9608101 
9.9609478 
9.9610855 
9.9612232 



9.9613608 
9.9614983 
9.9616359 
9.96x7733 
9.96 19 108 
9.9620452 



9.9621856 
9.9623229 
9.9624602 
9.9625974 
9.9627346 
9.9628718 



9630089 
9.9631460 
9.9632830 
9.9634200 
9.9635570 
9-963^939 
9.9638308 
9.9639676 
9.964x044 
9.96424x2 

9-9643779 
9.9645146 



9.96465x3 

9.9647879 
9.9649244 I9398, 
9.96506x0 
9.9651974 
9-9653339 



9.9654703 
9.9656067 
9.9657430 
9.9658793 
9.9660x55 
9.966x5x7 



9.9662879 
9664240 
9.9665601 
9.9666961 
9.9668322 
1.9667681 



9.967 104 1 

9672399 

9.9673758 

9.9675x16 

24 9-9676474 

»967783' 



9.9679188 
9.9680544 
9.968x901 
9.9683456 
9.96846x2 
9.9685967 



930^.435 



9305-337 
9308.239 
93x1.141 
9.3x4.043 
9316,945 
93*9-847 



93i*-749 
9325.651 
932S.554 
933'-45«> 
9334-3^9 
9337'i6i 



9340.164 
9343.066 

9345-969 
9348.871 

93JX-774 
9354*677 



86 Peg. 

N.V. fin€ L.Vcr.fim 



9.5687321 
9.9688675 
9.9690029 
9.9691382 
9.9692735 
9.9694088 



9357.580 
9360.483 
9363.386 
93V«.* 89 
93%V 91 
937a»M5 



9374-9r'' 
9377.901 
9380.804 
9383.708 
9386.611 
9389-5 '5 



9392.418 
9395.322 
225 
940X.129 
9404.033 
9406.936 



9409.840 

9412.7449. 

9415-648 

9418,552 

942X.456 

9424.360 



9427.264 
9430.x 68 
9433-071 
9435-976 
943 8.88 X 

9441-785 



9444-6899 

9447 

9450.498 

9453-4«3 
9456.507 
9459.212 



"7 9 



9.9685967 



9.9695440 
9.9696792 
9.9698x43 

9.9699494 
9.9700845 
9.97oaiQS 



9-9703545 
9.9704894 
9.9706243 
9.9707592 
9.9703940 
9.9710288 



9.971x635 
9.97x2982 
9.9714319 
9.9715675 
9.97x7021 
9.97x8367 



9.97x97x2 
9.9721057 
9.972240X 

9-9713745 
9.9715088 
9.9726431 



9.9717774 
9.9729117 
9.9730458 
9.9731800 

9.9733141 
9.9734482 



9.973582a 
,9737162 
9.9738502 
9.9739841 
9.9741 180 
9-9741519 



9-9743857 
9-9745194 
9.9746532 
9.9747868 
9.9749105 
9.9750541 



9751877 
9753111 
9*9754547 
9.9755881 
9.9757116 
9-9758550 



9462.1 

9465.02X 

9467.926 9^9761549 

9470.831 

9473-736 

9476.6y 



9759883 
9.97612x6 



9.9763881 
9,9765113 
9.9766544 



9476.640 



9479.545 
9482.450 

9485-355 
9483.260 
9491.165 
9494-071 



9496.976 

9499.881 

9502, 

9503-691 

9508.597 

9511.502 



9514.408 

9517-313 

9510.219 

9523.1249 

9526.030 

9518-935 



9531*841 

9534-747 

9537.653 

9540.558 

9543-4649 

9546.370 



87 l^eg-, 

N.V, tine L.Ver. fine 



9.9766544 



9.9767875 
9.9769206 
9.9770536 
9.9771866 
9.9773195 
9.9774515 



7869. 



9-9775853 
9.9777181 
9778510 

9.9779837 
9.9781164 
9.9782491 



9549.176 
9551.182 
9555-088 

9557.994 
9560,900 
9563.806 



9566.712 
9569.618 
9571-515 
9575-431 
9578.337 
9581-143 



9584.150 
9587.056 
9589.963 
9591.869 
9595.776 
9598.682 



960X.589 
9604^.95 
9^07.408 
9610.308 
96x3.1x5 
9616.122 



96x9.029 
9621.935 
9624«842 
9627.749 
9630.656 
9633-563 



9636.470 

9639.377 
9641.284 9. 

9645-191 
9648.098 
9651.005 



.9783818 

.9785144 
.9786469 

-9787795 
.9789119 
.9790444 



9791768 
9793092 

9794415 
9795738 
9797061 

9798383 



9799704 
9801026 
9802347 
9803668 
9804988 
9806308 



9807627 
9808946 
9810265 
98115S3 
9812901 
9814219 



"1 



-9815536 
.9816853 
.9818169 
•9819485 
.9820801 
.9822116 



9813431 
9824745 
,9826060 

9827373 
9S28687 
983CC00 



.983111 
9832624 
9833936 
9835248 

9836559 
98^786c 



98391^0 
9840490 

9841799 
9843 loi: 
98444 1 V 
98457^5 



C a 



A TABLE lo canvcrt Sex 

agtfiinali in Dedmili^ & 
contra « 



88 Deg. 



N.V. lim 



9651.0OS 9-9^457^5 



9653.9IZ 



L-VcFh, Tint 



9-9S471533 



9656.S199.984S34: 



9&59<726 
9661,634 
9^65.541 
966SP44S 



9674*^6 

9677.17' 
9680.67S 
9681,985 
96^5^92 



96SS.S00 
969 1,707 



9.9849648 
9,9^50955 
9*985316; 
99855 56S 



9.9S54S73 
9.9S56179 

9.9S574S4 
9.985878^ 
9.9S60093 
9.9861396 



9»9S6i7oo 
9- 9 S 64003 



9694,6i5[9>98653Ci6 
9697,511 9-9866608 

17 9700*430 9»9S679io 

18 J97013.338 9^^6911 J 



9706.145 9-9S7<55J3 
9709.1539*9871813 
9712.060 9'9373ii4 

9-9^7^414 
9.9875713 

9*9877013 



97I4.96K 

97i7^£7* 
97310,784 



9713*691 
9726,599 
9719*507 
973^-415 
573S'3^J 



o 9738.11? 



17 
3S 

39 
40 

41 
4S 



43 
44 
45 
46 

47 
43 



9741.138 
9744-046 
974^^954 
9749-3'' 

975^'77"^ 
9755-678 



9.9878311 
9-98796 JO 
9,9^80908 
9*9881106 
9.98S3503 
9. 9 3 84 So 1 



9.98S6C97 
9.9S37595 

9*91189915 
9,9891180 
9-9891575 



89 De 



or 



N.V. finf 



9815*476 



9S1S.384 
9831,193 
9834*101 
9^37*110 
9&^ 0.018 
984^.9*7 



L'Vcr. iint^i 



9,9913536 



9845,835 
9848.744 
9851,651 

9354-56 

9857*470 

9860*378 



9863.187 
9866,195 
9869*104 
9^71.013 
9S74.921 
9877.S30 



9.9914S1 

9.9916106 

9*9917391 

9*9918675 

9.9919959 

9-993 '^43 



9.9932516 
9.9933^08 

9*9935^9^ 
9.9936373 
9,9937654 
9.993^^936 



9*9940117 

9-954H97 
9-9941777 
9*9944057 
9*9945336 
9.9946615 



9R80739 

93^3-647 
9886*556. 
9^89,465 
9891.373 
9895.181 



9758.586 
976r,494 
9764.401 
9767.310 
9770,119 
977 3' J ^7 



977^-035 
9778^943 
9781.851 

9784-759 
9787,668 

979Q-576 



9.9^^93869 
9.9895163 
9-9^96457 
9,9897750 
9.9899043 
9-9900315 



9793*4^4 
9796,391 

9799-301 
9802.109 
98^5*1 17 
qSo8.oi6 



9810.934 
9813.84:^ 
98 16.751 
9S19.659 
9811*568 



60 9815*476 



9.9901617 
9. 9^101919 
9,9904110 
9.9905501 
9,9906791 
9.9908081 



9.99119372 
9.9910661 
9.9911951 
9,9913240 
9.9914518 
9*9915816 



9*9917104: 
9.991S39T 
9,9919678 
9*9910964 
9.9921150 
9-9933536 



98^8.191 
'990T.1OC 
99Q4.C0S 
9906.917 
9909.816 
991-.735 



9915*643 
99iS,55: 
9911.46] 

99^4-37° 
9917*179 
9930.187 



9.9947894 

9-994917^ 
9*9950450 

9.99J»7*S 
9.9953005 
9.9954281 



9'9955S5S 
9*9956834 
9,9958110 
9.9959385 
9,9960660 
^7.9961935 



9.9963109 
9.9964483 
9*9965756 
9*^967019 
9.9968301 
9-99^9574 



9933,096 
9936*005 
9938,9^4 
994^-823 
99+4.731 
9947*64" 



9950.549 

9951-45^ 
9956.367 

9959-176 
9962.185 

9965-093 



9968.001 
9970.91 J 
9973*3iG 
9976,719 
99^9-6 3 3 
9982*547 



9985,456 
9988*364 

999J--73 
9994- J 81 
9997,091 
10000,00 



9.9970846 
9,9971118 

9-99713^9 
9-9974660 

9-997593 « 
9*9977101 



9.9978471 
^.9979740 
9.9981009 
9,9982278 

9'9933|46 
9.9984514 



9.9986081 
9,9987348 
9*9988615 
9.9989881 
9,9991148 
9.9991414 



9.9993679 

9-9994944 
9.9996108 

9-9997473 
9.9998737 

10,000000 



1 

2 

3 
4 

6 

7 
8 

9 

lo 
II 
12 

ij 

14 

«5 

j6 

II 
tt 
?9 
20 
II 
12 

il 

14 

35 
26 
17 

tS 

11 

3^' 

31 

31 

33 

34 

35 

36 

37 

38 

39 

40 

41 

41 

43 

44 

45 

4^ 

47 

48 

49 

S^* 

5 

5* 

il 

54 

55 

56 

57 

58, 



.017 
.033 

OS 
.067 
083 



117 
'33 

167 
183 



.217 

.25 

,267 

^3 



11 24 36 48 



■003 

*oi 

,037 

*053 

.07 

0S7 



,103 
,12 

■137 
'I53 

::^7 



.007 
.023 
.04 

*057 
.073 
.09 



'3 

'3'7 

333 

35 

367 

183 



■4 

-4»7 

■433 

'4S 

.467 

483 



5 

S17 

533 

567 
5^3 



■203 
12 

-237 
153 
17 
287 



'3°3 
32 

317 
353 
37 
3»7 



.403 
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